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FOETY-THIRD  CONGRESS,  FIRST  SESSION. 

Chafteb  455. 

Be  U  enacted  by  the  Senate  and  House  of  Bepresentativee  of  the  United  States  of  Amerioa  in  Congress 
assemhledf  That  the  following  sums  be,  and  the  same  are  hereby,  appropriated,  for  the  objects  hereinafter 

expressed,  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  seventy-five,  namely : 

•  •  '  •  •  •  •  • 

For  engraving  and  printing  the  plates  illustrating  the  report  of  the  geographical  and  geological 
explorations  and  surveys  west  of  the  one  hundredth  meridian,  to  be  published  in  quarto  form,  the  print- 
ing and  binding  to  be  done  at  the  Government  Printing-Office,  twenty-five  thousand  thousand. 

•  •••••• 

Approved  June  23, 1874. 


FORTY-THIRD  CONGRESS,  SECOND  SESSION. 

Chapter  76. 

Be  it  enacted  by  the  Senate  and  House  of  EepresentaHves  of  the  United  States  of  America  in  Congress 
assembled.  That  the  act  entitled  ''An  act  making  appropriations  for  sundry  civil  expenses  of  the  Govern- 
ment for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  seventy-five,  and  for  other  pur- 
poses," approved  June  twenty-third,  eighteen  hundred  and  seventy-four,  be,  and  the  same  is  hereby, 
amended  by  adding  to  the  clause  of  said  act  relating  to  the  engraving  and  printing  of  the  plates  illus- 
trating the  report  of  the  geographical  and  geological  explorations  and  surveys  west  of  the  one  hun- 
dredth meridian,  the  following  words :  and  'Hhat  two  thousand  copies  of  the  report  shaU  be  printed  by 
theCongressionflJ  Printer,*  after  substituting  the  word  ''dollars"  in  lieu  of  the  concluding  word  of  said 
clause. 

Approved  February  15, 1875. 


FORTY-FOURTH  CONGRESS,  FIRST  SESSION. 

"Mr.  Vance,  of  Ohio,  from  the  Committee  on  Printing,  reported  the  following  resolution ;  which 
was  read,  considered,  and  adopted : 

"Besolved  by  the  House  of  Bepresentativee,  {ihe  Senate  ooneurring,)  That  the  foUowing  distribution 
shall  be  made  of  the  reports  of  the  United  States  geographical  surveys  west  of  the  one  hundredth 
meridian,  published  in  accordance  with  acts  approved  June  23, 1874,  and  February  15, 1875,  as  the  several 
volumes  are  issued  from  the  Government  Printing-Office,  to  wit :  Nine  hundred  and  fifty  copies  of  each 
to  the  House  of  Representatives,  two  hundred  and  fifty  copies  of  each  to  the  Senate,  and  eight  hundred 
copies  of  each  to  the  War  Department  for  its  uses." 

March  29, 1876.    (See  Congressional  Record,  vol.  4,  part  3,  p.  2037.) 

Agreed  to  by  the  Senate  May  4, 1876.    (See  Congressional  Record,  vol.  4,  part  3,  p.  2969.) 


NOTE. 


Seven  volumes,  accompanied  by  one  Topographical  and  one  Geological 
Atlas,  embrace  reports  upon  Geographical  Surveys  of  the  territory  of  the 
United  States  West  of  the  One  hundredth  Meridian  of  longitude  from 
Greenwich,  as  follows: 

Volume      I. — Geographical  Report. 

Volume  II. — ^Astronomy  and  Barometric  Hypsometry. 

Volume  III. — Geology  and  Mineralogy. 

Volume  IV. — Paleontology. 

Volume     V. — Zoology. 

Volume  VI. — Botany. 

Volume  VII. — Archaeology. 

The  Topographical  Atlas  edition,  consisting  of  Title-Page,  Legend,  and 
Conventional  Sign  Sheets,  Index,  Progress  and  Basin  Maps,  and  Sheets 
Nos.49,  50,  58,  59,  66,  67,  75,  76,  83,  53  (C),  61  (B),  61  (C),  61  (d),  61 
(D),  62  (A),  62  (C),  65  (D),  69  (B),  69  (D),  70  (A),  70  (C),  and  77  (B)  have 
been  issued  at  date  of  sending  forward  the  MS.  of  this  volume.  Other 
sheets,  of  which  there  are  twenty-seven  in  various  stages  of  completion, 
will  follow  as  rapidly  as  they  can  be  prepared,  engi'aved,  and  printed. 

Sheets  53  (C),  61  (B),  61  (C),  61  (D\  62  (A),  62  (C),  65  (D),  69  (B), 

69  (D),  70  (A),  70  (C),  and  77  (B)  are  projected  upon  a  scale  of  1  inch  to 

4  miles,  while  the  scale  of  1  inch  to  2  miles  has  been  used  for  sheet  61 

(Ci),    the   latter  embracing   a  part  of  the  San  Juan   mining   region  oi 

Southwestern  Colorado.     The  scale  of  1  inch  to  1  mile  has  been  selected 

for  the  six-sheet  map  of  the  lake  region  of  the  Sierra  Nevada  encircling 

Lake  Tahoe ;  and  the  contour  map  of  the  Washoe  Mining  District,  in  which 
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is  situated  the  famous  Comstock  Lode,  drawn  to  a  scale  of  1  inch  to  500  feet, 
will  be  published  to  the  scale  of  1  inch  to  1 ,500  feet,  making  a  map  of  the 
size  of  four  regular  atlas  sheets. 

The  following  Geological  Maps,  forming  a  part  of  those  supplementing 
Volume  III,  based  upon  the  topographical  sheets,  have  been  published, 
i.  e.y  Title-Page,  Index  Sheet,  Restored  Outline  of  Lake  Bonneville,  Nos.  50, 
59,  i  of  58,  and  ^  of  66,  67,  75,  76,  and  83.  Other  sheets  are  in  course  of 
completion. 

The  Topographical  Atlas  referred  to,  embracing  the  entire  area  west 
of  the  100th  meridian,  will  comprise  95  sheets,  on  a  scale  of  1  inch  to  8 
miles,  numbered  consecutively  from  1  to  95,  inclusive,  while  the  "Geolog- 
ical Atlas"  will  consist  of  the  same  number,  using  the  topographical  maps 
as  a  base.  (See  Progress  Map  of  1878.)  Upon  a  number  of  the  topo- 
graphical maps  as  a  base,  the  classification  of  lands  into  the  following  divi- 
sions, (1)  Agricultural  with  irrigation,  (2)  Timber,  (3)  Grazing,  (4)  Arid 
and  Barren,  is  shown  by  colors.  It  is  intended  to  expand  this  classifica- 
tion to  embrace  the  entire  area,  thus  gathering  data  upon  which  a  new  legal 
subdivision  to  settlers,  to  accord  with  presumable  values  as  to  class,  may  be 
made,  pursuant  finally  to  the  following  divisions: 

^     A     .     1        t    (  without  irrigation. 
1.  Agncultural,  I  .      °  . 

(  with  irrigation  or  drainage. 

^    ^    ,  (1.  Large,    )  with  prevailing  species,  as  Live  Oak, 

(  2.  Small,    )       Cedar,  etc. 

3.  Grazing,  i  «    t>  j   '    v  yfi\h  species  and  quality  of  grasses. 

4.  Arid  or  barren,  including  "desert  lands." 

5.  Swamp  and  overflowed. 

6.  Location  of  the  precious  and  economic  minerals,  such  as — 

1.  Gold,  in  place  or  placer. 

2.  Silver. 

3.  Cinnabar. 

4.  Copper. 

5.  Lead. 

6.  Iron. 

7.  Coal. 


8.  Tin  and  nickel. 

9.  Antimony  and  arsenic. 

10.  Sulphur. 

11.  Sodium,  chloride  and  carbonate  of. 

12.  Alum  and  borates. 

13.  Peats,  marls,  and  clays. 


NOTE.  V 

Each  full  atlas  sheet  represents  two  degrees  and  forty-five  minutes  in 
longitude  and  one  degree  and  forty  minutes  in  latitude  (an  area  of  from 
17,000  to  18,000  square  miles,  or  an  average  of  11,200,000  acres),  and  is 
so  constructed,  upon  a  special  projection,  as  to  admit  that  the  several  sheets 
may  be  joined  to  comprise  entire  political  or  other  divisions. 

The  plan  for  the  systematic  prosecution  of  a  detailed  topographical 
survey  of  the  territory  of  the  United  States  west  of  the  one  hundredth 
meridian,  as  the  main  object,  was  submitted  to  the  Engineer  Department 
by  the  officer  in  charge  shortly  after  the  return  of  the  Expedition  of  1871, 
was  then  approved  by  Brig.  Gen.  A  A.  Humphreys,  Chief  of  Engineers, 
and  the  Honorable  the  Secretary  of  War,  and  received  the  sanction  of 
Congress  by  a  specific  act  approved  June  10,  1872. 

In  addition  to  the  astronomic,  geodetic,  topographical,  and  meteor- 
ological observations  needed  for  the  preparation  and  construction  of  the 
map,  such  observations  as  are  required,  and  are  commensurate  with  the 
present  condition  of  development  of  this  region,  are  made  in  the  branches 
of  mineralogy  and  mining,  geology,  paleontology, -zoology,  botany,  archae- 
ology, ethnology,  and  philology. 

The  quai-to  reports  embrace  the  results  of  the  special  branches  of  the 
Survey  that  are  completed  at  the  date  at  which  each  is  separately  submitted, 
while  annual  reports  of  operations  of  the  work,  accompanied  by  maps, 
showing  progress  during  the  fiscal  year,  are  regularly  submitted  to  the 
Chief  of  Engineers,  and  appear  as  appendixes  to  his  Annual  Reports 

From  the  accumulation  of  field  data,  the  finished  topographical  maps 
are  completed  as  fast  as  the  draughting  force  permits,  and  with  the  neces- 
sary additions,  special  editions  showing  geological  formations  and  land  clas- 
sification, are  issued  from  time  to  time.  Neither  atlas  will  be  complete  until 
the  whole  work  is  finished. 
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Cn^TADELPniA  Wheeleri. 

Palmerella  debilis,  var.  serrata. 
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Nama  Rothrockil 

GiLiA  debilis  and  Giua  demissa. 

Convolvulus  longipes. 

Halenia  Rothrockil 

Fraxinus  C(>riac(:a. 

Abronia  villosa. 
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United  States  Engineer  Office,  . 

Geographical  Surveys  West  of  the 

OiNE  Hundredth  Meridian, 
Washington,  B.  C,  May  10,  1878. 

General  :  I  have  the  honor  to  submit  herewith  reports  that  go  to  make 
up  Volume  VI  of  those  authorized  to  be  published  by  acts  of  Congress 
approved  June  23,  1874,  and  February  15,  1875. 

The  volume  comprises  a  number  of  reports  upon  collections  of  the 
years  1871  to  1876,  inclusive,  made  by  Dr.  J.  T.  Rothrock,  surgeon  and 
botanist  to  the  Expeditions  of  1873-4-5,  and  by  eminent  specialists. 

The  collections  obtained  during  the  several  years,  after  their  identifica- 
tion and  classification,  have  been  forwarded,  through  the  Smithsonian  Insti- 
tution, for  final  lodgment  in  the  herbarium  of  the  Agricultural  Department 

The  following  gentlemen  have  been  engaged  as  field  assistants  in  this 
branch,  viz:  Dr.  W.  J.  Hoffman  and  Ferdinand  Bischoff  in  1871,  Dr.  H. 
C.  Yarrow  and  H.  W.  Henshaw  in  1872,  John  Wolf  in  1873,  Dr.  J.  T. 
Rothrock  in  1873-4-5,  with  Messrs.  J.  M.  Rutter  in  1874  and  C.  Shoemaker 
in  1875  as  sub-assistants,  and  in  1874-5-6  Dr.  Oscar  Loew. 

Other  members  of  the  Expedition  have  also  contributed  to  the  large 
aggregate  of  specimens. 

By  dint  of  much  pains  and  labor  a  number  of  species  new  to  botanical 
science  have  been  discovered,  twenty-seven  of  which  are  here  figured  for 
the  first  time,  as  well  as  ten  species  rare,  but  not  hitherto  unknown.  The 
total  number  of  new  species  is  fifty,  and  two  distinct  genera  have  been 
added  to  the  known  Flora  of  this  portion  of  the  United  States  New  and 
well-marked  varieties  of  older  species  have  been  obtained,  and  among  them 
a  number  hitherto  scantily  represented  in  the  largest  herbaria.     In  many 
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cases  a  wider  geographical  range  of  known  forms  has  been  developed,  as, 
for  instance,  the  discovery,  in  Arizona,  of  Ophioglossum  vulgatum;  and  also 
a  number  of  rare  species,  as  of  the  striking  leafless  tree  of  Arizona,  the 
CanotiUj  and  specimens  of  which  are  thus  added  to  the  Government  and 
other  herbaria.  From  the  Agave  plants  a  number  are  described  as  of  value 
for  cordage  and  textile  fabrics.  The  economic  relations  of  various  forage- 
plants,  native  and  introduced,  are  noted.  The  value  of  Chia  (^Salvia  Colum- 
baricd)  as  a  remedy  and  dietetic  is  defined,  as  well  as  the  medicinal  qualities 
of  other  plants.  The  present  and  prospective  relations  of  the  forests  to 
the  settlement  of  the  country  receive  mention,  and  tables  prepared  by  Dr. 
Loew  of  soil  analyses  at  important  points  are  introduced. 

Although  investigations  in  Botany,  governed  in  a  measure  by  the 
sparsely  settled  condition  of  the  regions  visited,  are  but  incidenta,l  to  the 
systematic  purpose  of  the  Survey,  which  has  for  its  main  object  the  deter- 
mination of  data  necessary  for  the  construction  of  a  detailed  topographical 
map,  yet  it  is  believed  that  the  material  here  presented,  as  the  result  of 
examination,  by  specialists,  of  large  and  complete  collections,  will  have  its 
value  as  a  substantial  contribution  to  the  knowledge  of  the  Botany  of 
portions  of  the  United  States  west  of  the  100th  meridian  and  south  of 
the  40th  parallel. 

Attention  is  invited  to  the  authors  of  various  parts  of  this  report,  whose 
names  appear  on  the  title-page,  and  to  whom  so  much  is  due  for  the  skill 
with  which  they  have  prepared  their  several  portions,  and  a  merited  tribute 
to  the  value  of  their  services  is  hereby  tendered. 

To  Prof.  Asa  Gray,  the  veteran  Botanist,  to  whom  doubtful  points 
have  been  submitted,  thanks  are  due. 

The  zeal  and  fidelity  displayed  by  Dr.  J.  T.  Rothrock,  not  only  in  the 
field,  but  in  the  preparation  of  his  report,  and  in  superintending  the  colla- 
tion of  other  reports,  are  worthy  of  all  commendation. 

The  excellent  typographical  work  of  the  Government  Printing  Office 
in  the  publication  of  the  quarto  reports  of  the  Survey  is  worthy  of  men- 
tion, while  the  artistic  plate  illustrations  of  this  volume,  furnished  by  Mr. 
Julius  Bien,  of  New  York  City,  are  creditable  alike  to  his  artistic  taste  and 
the  excellence  of  his  establishment.     The  plates  were  drawn  by  the  well- 
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known  botanical  artist,  Isaac  Sprague,  of  Cambridge,  Mass.,  and  Mr.  W 
H.  Seaman,  of  the  Agricultural  Department. 

It  is  with  pleasure  that  this  opportunity  is  taken  of  recognizing  the 

industry,  perseverance,  and  skill  shown  by  those  whose  combined  labore 

have  made  collections  the  results  from  which  are  embodied  in  the  reports 

herewith  submitted. 

Very  respectfully,  yours, 

GEO.  M   WHEELER, 

Lieutenant  of  Engineers^  in  Charge, 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  United  States  Armyj  Washington,  D.  C 


Univeesitt  op  Pennsylvania, 

Philadelphia^  April  1,  1878. 

Sib  :  I  have  the  honor  to  transmit  herewith  my  final  report  upon  the 
botanical  collections  made  by  the  parties  under  your  charge. 

In  doing  so,  it  is  but  fair  to  state  how  little  of  whatever  merit  the  report 
may  have  is  due  to  myself,  and  how  much  to  those  who  have  assisted  in 
collecting  the  material,  and  to  those  who  subsequently  aided  in  naming  and 
describing  it. 

Dr.  George  Engelmann,  of  Saint  Louis,  has  furnished  reports  upon  the 
numerous  orders  and  genera  that  he  is  our  acknowledged  authority  upon, 
and  these  alone  form  no  inconsiderable  part  of  the  whole. 

Professor  Gray,  of  Cambridge,  has  throughout  kindly  settled  all 
doubtful  points  of  nomenclature  referred  to  him.  Without  his  advice  and 
assistance,  it  would  have  been  impossible  for  me  to  have  completed  the 
work 

The  same  may  be  said  of  the  services  of  Mr.  Sereno  Watson.  He  has 
also  furnished  the  list  and  descriptions  of  the  Leguminosse. 

Prof  Thomas  C.  Porter,  of  Easton,  has  worked  up  the  Scrophulariacese, 
Polemoniaceae,  Labiatae,  Borraginacese,  and  PolygonacesB,  orders  which 
together  comprise  a  large  part  of  the  descriptive  text. 

Mr.  M.  S.  Bebb,  of  Fountaindale,  111.,  has  written  the  account  of  the 
Willows,  which  are  confessedly  among  the  most  difficult  of  all  American 
genera. 

Dr.  George  Vasey,  Botanist  to  the  Department  of  Agriculture  at 
Washington,  D.  C,  has  made  a  careful  report  on  the  Grasses  collected  by 
the  Expedition;  and  Mr.  William  Boott,  of  Boston,  Mass.,  contributes  the 
paper  on  Carex. 
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Prof.  D.  C.  Eaton,  of  Yale  College,  has  written  a  most  valuable  report 
on  the  Ferns.  This  paper  differs  from  the  others  inasmuch  as  it  is  a  com- 
plete monograph  of  all  the  known  Ferns  of  North  America  south  of  the 
40th  parallel  and  west  of  the  105th  meridian,  whether  collected  by  your 
Expedition  or  not.  It  must  remain  for  years  the  standard  authority  on 
the  Ferns  of  that  wide  area. 

Mr.  Thomas  P.  James,  a  well-known  authority  on  the  American 
Mosses,  has  kindly  prepared  the  account  of  these  plants;  and  Prof.  Edward 
Tuckerman,  of  Amherst  College,  equally  well  known  in  his  own  special 
branch,  names  the  Lichens. 

The  remainder  of  the  text  I  am  responsible  for,  and  though  I  c^n 
hardly  hope  it  will  equal  the  portions  contributed  by  the  gentlemen  above 
named,  I  trust  it  may  be  of  some  value.  I  have  freely  quoted  from  other 
authors,  and  have  endeavored  to  give  due  credit  to  the  sources  whence  any 
information  has  been  derived.  I  have  cited  the  Genera  Plantarum  by 
Bentham  and  Hooker  as  the  authority  for  the  generic  descriptions  given 
throughout  the  Report  in  the  form  of  footnotes.  Though  I  have  in  the 
main  simply  translated  their  descriptions,  I  have  occasionally  made  some 
changes  to  suit  the  particular  species  I  was  concerned  with.  My  reason 
for  adhering  so  closely  to  these  authors  as  I  did  was,  that  the  descriptions 
might  be  full  enough  to  include  other  species  found  in  the  same  region. 

It  is  a  great  regret  to  me  that  the  material  collected  by  Dr.  W.  J. 
Hoffman,  formerly  of  your  Survey,  has  not  been  directly  available.  I  have 
hence  been  obliged  to  omit  mention  of  him  as  the  collector  of  many  inter- 
esting species  from  Arizona  and  Nevada.  I  take,  however,  this  means  of 
recognizing  the  value  of  his  work.  I  have  elsewhere  alluded  to  his  report 
on  the  "Distribution  of  Vegetation  in  Portions  of  Arizona  and  Nevada," 
published  in  the  American  Naturalist  for  June,  1877. 

Almost  the  entire  botanical  collection  of  1873  was  made  by  Mr.  John 
Wolf,  and  it  was  among  the  largest  and  finest  ever  obtained  by  a  Govern- 
ment expedition. 

I  was  materially  assisted,  in  1874,  by  Messrs.  Henshaw  and  Rutter  in 
the  work  of  collecting,  and  in  1875,  by  Dr.  H.  C.  Yarrow  and  Messrs. 
Henshaw  and  Shoemaker. 
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Dr.  Loew,  throughout  his  entire  connection  with  the  Expedition,  has 
each  year  contiibuted  largely  to  the  botanical  collection.  I  am  also 
greatly  in  debt  to  him  for  much  of  the  material  embodied  in  Chapters  I,  II, 
and  III  of  the  text. 

I  have  avoided  any  change,  as  far  as  I  could,  in  the  manuscript  of 
the  gentlemen  associated  with  me  in  preparing  this  report,  thinking  that 
a  mere  uniform  mode  of  expression  was  of  less  importance  than  that  each 
author  should  state  his  facts  in  his  own  way,  and  thus  avoid  the  introduc- 
tion of  any  errors  of  my  own. 

The  preliminary  portions,  i.  e..  Chapters  I,  II,  and  III,  I  have  pur- 
posely made  popular  and  avoided  all  possible  technicalities,  for  obvious 
reasons.  These  same  parts  have  also  been  made  much  shorter  than  was 
originally  intended,  because  the  remainder  of  the  volume  so  much  exceeded 
the  limit  at  first  assigned ;  and,  further,  because  much  of  the  material  found 
its  way  into  Chapter  IV. 

The  plates  drawn  by  Messrs.  Sprague  and  Seaman,  and  engi'aved  by 
Julius  Bien,  need  no  comment  from  me.  The  name  of  each  artist  is  con- 
nected with  his  work. 

There  remains  now  but  the  pleasant  duty  of  adverting  to  the  generous 

aid  always  rendered  by  you,  and  by  the  gentlemen  associated  with  you, 

both  in  field  and  herbarium  work,  and  also  by  the  officers  of  the  various 

posts  I  have  from  time  to  time  visited  in  performance  of  my  field  duties. 

Without  the  encouragement  received  from  you  and  from  them,  no  labor  of 

mine  could  have  collected  the  material  for  this  report. 

Very  respectfully, 

J.  T.  ROTHROCK. 
First  Lieut  Geo.  M.  Wheeler, 

Corps  of  Engineers,  U,  8.  Army,  in  Charge. 

*  

Note,  December  31,  1878. — Since  the  manuscript  for  this  Report  was 
completed,  the  first  volume  of  the  Flora  of  California,  by  Messrs.  Brewer 
and  Watson,  has  been  published ;  and  we  have  reason  to  hope  for  the 
speedy  appearance  of  the  second.  This,  of  course,  reduces  my  labor,  so  far 
as  the  collection  of  1875  is  concerned,  to  merely  enumerating  the  plants 
and  adding  a  few  fieldnotes.     Anything  more  would  have  been  not  only 
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unnecessary,  but  presumptuous,  in  view  of  the  long  labor  they  and  Professor 
Gray  had  bestowed  upon  the  task. 

During  the  same  interval,  American  botanists  have  received  from  the 
pen  of  Professor  Gray  the  first  part  of  vol.  2,  Synoptical  Flora  of  North 
America.  It  is  not  possible  to  overestimate  the  importance  of  this  to  the 
science  of  our  country.  His  work,  when  finished,  must  be  forever  the  great 
landmark  in  American  Botany. 

Of  hardly  less  importance,  or  labor,  is  Mr.  Watson's  Bibliographical 
Index  to  North  American  Botany,  of  which  Part  First,  extending  through 
the  Polypetalae,  has  been  published  during  the  year.  The  thorough  man- 
ner in  which  it  has  treated,  and  will  continue  to  treat,  the  synonymy  of  the 
subject,  renders  any  extended  citations  out  of  place  here.  It  is  hoped  that 
the  most  important  changes  in  nomenclature  indicated  in  these  works  will 
be  found  observed  in  this  Report 

Mr.  H.  W.  Henshaw  has  aided  at  the  Washington  office  in  his  careful 
attention  while  this  Report  was  passing  through  the  several  stages  of  proof. 

J.  T.  R. 


ADDENDA. 

Page  118,  under  Ribea  Wolfii,  Rothr.,  add:  ^^This  species  is  still  regarded  by  Mr.  Watson  as  JR, 
8anguineumf  var.  variegatum." 

Page  273)  under  Dasylirion  erumpensy  it  may  be  added  that  recent  information  from  Mr.  Watson 
leads  to  the  belief  that  this  plant  will  have  to  be  otherwise  disposed  of  under  Beaucamea  or  NoHna. 

In  the  Appendix,  pages  375  and  376,  the  following  orders  were  misplaced  in  printing,  t.  f., 
SAURURKiE,  which  should  have  followed  EurHOBBiACEiE ;  and  Liliack>c:,  which  should  have  followed 
Orchidr^j  as  in  the  sequence  of  orders  observed  by  the  English  editor  of  Le  Maout  and  Decaisne's 
System. 

ERRATA. 

Page  8,  eleventh  lino  from  bottom,  for  ^'serpyllifolia"  read  ^*chrysantha"j  Gray. 

Page '9,  fourth  line  from  bottom,  for  ^^ Abies  DouglaHif  Lindl.",  read  ^^Paeudotauga  Douglani, 
Carriere". 

Page  24,  sixth  line  from  top,  omit  the  words  *'  various  species  of  Da8yHrium^\ 

Page  183,  eighteenth  line  from  top,  for  **  Campanula  Langsdorffianaj  Fisch.^',  read  ^*  Campanula 
Scheuchzeri,  Vill.";  also,  for  ^^ ScheuzeH^\  in  last  footnot-e,  read  ^* Scheuchzen^\  and  omit  "var.  heterodoxa. 
Gray". 

Page  272,  eighth  line  from  top,  for  ^^Dasyliiium"  read  ^^Dasylirion", 

Pages  249,  375,  and  382,  for  ^^Anemopsis"  read  "^fiemtojMM ",  see  also  footnote  on  p.  49. 

Wherever  "  Fl.  Cal."  occurs,  read  "  Bot.  Calif." 

Plate  XVII,  for  ^^Hedeonia  hyaaopieolia"  read  ^^Hedeoma  hyssopi/olia*^. 
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CHAPTER    I. 

COLORADO  DISTRICT* 

FLOBA  OF   THE   OPEN   6B0UND. 

The  most  obvious  division  of  the  botanical  regions  traversed  during  the 
season  of  1873  would  be  into  the  open  grounds,  including  under  this  head 
the  plains  from  Denver  to  the  foothills,  the  flat  portion  of  South  Park,  the 
immediate  valley  of  the  Arkansas,  and  San  Luis  Valley  proper.  ,  There 
would  then  remain  the  mountain  region,  including  here  the  entire  flora  from 
the  lower  limit  of  timber  to  the  highest  mountain  tops. 

There  is  at  first  sight  a  wonderful  sameness  about  the  flora  of  the 
plains,  which  has  not  escaped  the  notice  of  casual  observers.  The  hoaiy, 
dry,  stunted  plants,  with  the  great  preponderance  of  yellow  and  red  flowers, 
when  compared  with  the  more  living  aspect  of  the  mountain  flora,  actually 
compels  a  contrast  in  the  mind. 

To  what  is  this  diflference  due  t  Meteorological  statistics  from  Colo- 
rado are  as  yet  meagre  in  the  extreme.  Up  to  1872  from  only  three  points 
did  we  have  observations  for  a  period  of  over  one  year.  Such  at  least  is 
the  showing  of  Mr.  Schott's  "  Tables  and  Results  of  the  Precipitation  in  Rain 
and  Snow  in  the  United  States",  and  neither  of  these  points  was  fairly  within 
the  grasp  of  the  mountains,  so  that  any  comparison  must  be  somewhat 
lame.  If,  however,  we  sum  up  and  average  the  fall  of  rain  and  snow  at 
Forts  Garland,  Massachusetts,  and  Lyon,  it  appears  that  the  mean  amount 
is  12.09  inches.  This,  however,  can  only  be  taken  as  an  approximate 
estimate  for  the  more  open  country  just  east  of  the  main  divide,  being 
probably  greater  than  the  fall  farther  east,  and  certainly  less  than  that  west 

*  I  have  token  this  chapter  on  the  Colorado  District  from  my  Preliminary  Report,  published  in  1874. 
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Compare  this  with  39.87  inches,  which  is  the  mean  precipitation  for  a 
series  of  years  in  West  Virginia.  This  State  is  selected  because  it  has  some 
points  of  similarity  to  Central  Colorado,  and  because  its  precipitation  is  far 
from  excessive.  The  difference  is  so  great  as  to  suggest  that  this  is  an 
essential  feature  in  the  difference  of  the  floras  in  Colorado,  where  we  prob- 
ably have  a  difference  as  great  between  the  meteorological  conditions  of  its 
plains  and  its  mountains,  as  between  West  Virginia  and  Colorado. 

Another  meteorological  element  will  probably  be  sufficient  to  explain 
the  problem  in  part.  Where  we  have  so  small  a  mean  precipitation,  it  is 
safe  to  infer  that  the  atmosphere  comparatively  seldom  reaches  the  point  of 
saturation ;  i.  e.,  that  there  is  less  than  the  ordinary  amount  of  aqueous 
vapor  in  it.  Then  it  follows  that  however  much  of  the  sun's  heat  be 
absorbed  by  the  soil  during  the  day,  it  will  be  most  freely  radiated  back 
into  space  at  night.  I  cannot  better  illustrate  the  full  import  of  this  fact 
than  by  a  quotation  at  second  hand  from  Tyndall :  'Aqueous  vapor  is  a 
blanket  more  necessary  to  the  vegetable  life  of  England  than  clothing  is  to 
man.  Remove  for  a  single  summer  night  the  aqueous  vapor  from  the  air 
which  overspreads  this  country,  and  every  plant  capable  of  being  destroyed 
by  a  freezing  temperature  would  perish.  The  warmth  of  our  fields  and 
gardens  would  pour  itself  unrequited  into  space,  and  the  sun  wQuld  rise 
upon  an  island  held  fast  in  the  iron  grip  of  frost.' 

These,  then,  being  the  climatic  conditions,  somewhat,  of  the  plains 
during  the  growing  period  of  the  year,  it  does  not  seem  strange  that  the 
ensemble  of  the  flora  should  be  as  peculiar.  The  diurnal  range  of  tempera- 
ture during  the  summer  months  is  at  times  immense.  In  South  Park,  I 
have  seen  the  temperature  as  high  as  90^  Fahr.  at  2  p.  m.,  and  on  rising 
the  next  morning  found  a  film  of  ice  coating  the  little  accumulations  of  water 
around  camp.  Our /amUiar  forms  of  plant-life  would  almost  all  be  destroyed 
under  such  an  alternation  of  heat  and  frost  for  year  after  year.  The  plants, 
then,  that  we  do  find  surviving  are,  as  a  rule,  more  dwarfed,  more  villous, 
and  with  denser  tissues  than  those  of  more  genial  regions.  Nature  would 
appear  to  have  especially  guarded  them  against  excessive  evaporation  of 
their  fluids  on  the  one  hand  and  freezing  on  the  other,  and  meeting  both 
contingencies  by  a  small  supply  of  water  in  their  tissues,  retaining  that 
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which  they  possess  under  the  double  guard  of  villosity  and  contraction.  I 
am  aware  tha*  Mr.  Watson,  in  his  most  valuable  report  on  the  Botany  of 
the  Fortieth  Parallel,  is  prepared  to  admit  a  large  evaporation  from  the 
more  succulent  portions  of  the  plant. 

The  monotonous  character  of  the  flora  of  the  drier  regions  does,  in 
some  measure,  disappear,  when,  on  examination  of  these  plants,  so  uniform 
in  general  appearance,  we  find  a  large  number  of  genera  and  species  diflfer- 
ing  from  one  another  by  the  small  amounts  compatible  with  their  surroundings. 
This  (the  surroundings)  in  part  accounts  for  the  predominance  of  some 
orders  and  often  of  genera.  We  find  a  somewhat  similar  condition  of  things 
in  the  centre  of  greatest  development  of  the  Proteace^  in  Australia,  or  of  the 
Pelargoniums  in  South  Africa. 

Comparatively  few  of  our  Eastern  plants  ai-e  found  in  these  open  grounds, 
and  where  one  does  occur  it  is  apt  to  be  a  cosmopolitan  weed,  whose  pliant 
constitution  adapts  it  to  any  condition  of  life,  as  well  as  to  the  hostility  of 
man.  Polygonum  aviculare  and  Chenopodium  hybridum  are  examples.  Among 
the  exceptions  to  this  statement  is  Eanunculus  Cymhalaria  ;  but  its  natural 
habitat  on  the  Western  open  lands  is,  by  choice,  alkaline  soils,  where,  for  a 
portion  of  the  year  at  least,  it  can  obtain  moisture,  just  as  with  us  it  fre- 
quents salt-marshes  and  the  sea-shore. 

Among  the  mountains,  on  the  contrary,  we  find  a  larger  number  of 
familiar  plants.  Indeed,  the  list  is  so  large  that  it  would  be  a  real  labor  to 
begin  the  enumeration.  Those  plants  embraced  under  the  common  name  of 
weeds  are  from  necessity  found  usually  on  the  roadsides  and  about  habita- 
tions, just  where  they  can  be  transported  by  human  agency,  anfl  find,  among 
other  essentials,  water.  It  is  wonderful  with  what  rapidity  they  have  occu- 
pied the  ground  in  many  places. 

FLORA   OP   THE   MOUNTAINS. 

Leaving  the  level  ground,  we  at  once  come  fairly  within  the  range  of 
the  timber  In  South  Park,  this  is  not  far  fi'om  10,000  feet  altitude :  tongue- 
like projections  of  trees  do  extend  lower  down ;  but  I  refer  to  the  main  body 
of  the  forests. 

At  Twin  Lakes,  the  timber  begins  at  about  9,500  feet.     In  the  San  Luis 
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Valley,  it  is  much  lower,  about  7,500  feet  above  the  sea.  Here,  however, 
the  lowland  coniferous  growth  is  made  up  entirely  of  Pinus  eduliSj  Engelm , 
and  Juniperus  Virginiana. 

It  seems  that  where  the  hills  begin  fairly,  they  have  been  seized  at 
once  by  some  tree.  Cottonwood  trees  appear  both  on  the  plains  and  mount- 
ains, where  the  supply  of  water  is  constant  or  nearly  so.  The  Conifers 
above  named  are  constantly  found  associated  on  the  foothills  at  least  as  far 
north  as  Cation  City.  They  do  not  fairly  enter  South  Park.  The  line 
along  the  Valley  of  the  Arkansas  is  sharply  drawn.  The  ridge  dividing  it 
from  Trout  Creek  is  covered  on  its  western  slope  by  these  trees,  while  to 
the  east  of  it  they  hardly  appear. 

From  some  facts  observed  I  am  led  to  think  that  at  no  distant  past  the 
growth  of  ConifertB  extended  much  lower  into  the  Park  than  it  now  does. 
I  have  seen  the  decaying  remains  almost  down  to  the  Platte.  The  knots, 
which,  as  is  well  known,  last  a  long  time,  were  found  scattered  here  and 
there  frequently  in  the  lower  portions  of  the  open  ground.  An  occasional 
isolated  clump  of  these  trees  still  survives,  far  removed  from  their  associates 
on  the  mountain-sides ;  and  at  times  one  may  observe  that  the  prolonga- 
tions of  pine-woods,  which  extend  out  into  the  Park,  become  less  and  less 
dense,  until  finally  only  a  single  tree  remains  at  intervals,  these  disappear- 
ing, and  then  only  the  half  decayed  remains  reach  farther  out  toward  the 
valley.  In  one  place  it  was  observed  that  the  tops  of  these  dead  trees  all 
pointed  to  the  east  This  suggested  the  idea  that  the  destruction  may  have 
been  due  to  one  of  the  fierce  west  winds  which,  during  the  fall  months, 
are  so  prevalfent  in  South  Park.  Once  destroyed,  other  vegetation  might 
readily  crowd  the  young  trees  out.  A  notable  example  of  this  was  seen 
in  one  portion  of  the  foothills,  where  a  whole  forest  of  Pinus  edulis  lay 
prostrate,  with  not  a  single  young  tree  coming  on.  As  bearing  upon  this 
question  of  recession  of  the  Coniferce  toward  higher  ground,  I  may  also 
remark  that  where  these  tongues  of  timber  run  down  toward  the  centre  of 
the  Park,  the  oldest  trees  are  ConifercR  and  the  younger  growth  is  of  cotton- 
wood.  This  is  especially  marked  at  the  lowest  limit  of  the  trees.  Perhaps 
mere  **  rotation  of  crop  "  may  serve  to  explain  the  change,  tJwugh  I  doubt  it. 

The  timber  belt  ends  at  about  the  greatest  centre  of  development  of 
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the  nutritious  bunch-grasses,  though  these  do  extend  in  magnificent  growth 
up  into  the  open  valleys  and  among  the  less  dense  timber  to  an  altitude 
of  nearly  11,000  feet. 

From  South  Park  to  the  New  Mexican  line  we  regularly  found  abun- 
dance of  this  forage  on  the  eastern  slope  of  the  main  chains.  In  the  beau- 
tiful valley  of  the  Conejos  River,  after  striking  the  timbered  region,  we 
found  luxuriant  bunch-grass  covering  the  ground  as  thickly  as  it  could 
stand.  In  November  it  was  still  green  about  the  roots,  and  was  eagerly 
eaten  by  our  starved  mules.  Pinus  ponderosa  formed  open  clumps,  and 
under  protection  of  these  trees  it  attained  what  seemed  to  be  its  maximum 
growth. 

From  9,500  to  10,500  feet  the  principal  arboreous  growth  was  made 
up  of  Pintis  contortUj  Pinus  ponderosa^  Abies  Menziesiij  and  Abies  sub- 
(dpina.  Pseudotsvga  Douglasii  seemed  more  at  home  at  a  somewhat  less 
elevation.  Pinus  ponderosa  was  frequently  seen  to  extend  in  full  size  almost 
to  the  verge  of  the  timber-line,  and  often  to  attain  its  largest  growth  at  an 
elevation  of  11,000  feet. 

In  this  belt  (from  9,500  to  10,500  feet),  Berberis  Aquifolium  formed  a 
conspicuous  feature  of  the  flora,  especially  in  the  more  open  woods.  The 
herbaceous  vegetation  of  the  same  zone  is  well  represented  by  CastiUeia 
pallida,  Parnassia  parviflora,  Pedictdaris  Grcenlandicaj  Habenaria  diiatataj 
Polygonum  Bistorta^  Trifolium  dasyphyllum,  Senedo  triangtdaris,  Gentiana 
detonsa  and  actUay  with  several  species  of  Pentstemon. 

From  10,500  feet  to  timber-line  (approximate  estimate,  11,500  feet),  a 
change  more  or  less  marked  occurs  in  the  vegetation.  This  !»one  embraces 
within  its  limits  a  greater  diversity  of  soil,  exposure,  and  local  differences 
of  temperature  than  the  one  we  have  just  described.  There  are  open  valleys 
with  perfect  drainage,  and  hence  dry  soil ;  and  others  so  swampy  that  it  is 
almost  impossible  to  ride  over  them;  rocky  slopes  and  deeply  shaded 
ravines,  which  are  always  damp  from  the  spray  of  a  mountain  stream. 
Hence  it  is  not  surprising  that  a  more  diversified  flora  should  be  found 
here.  Pinus  flexiliSy  continuing  over  from  the  lower  zone,  now  in  this  its 
favorite  altitude,  becomes  the  predominant  Conifer.  It  is  subject  to  great 
changes  in  its  habit,  and  among  these  there  is  none  more  remarkable  than 


8  BOTANY. 

the  greater  crowding  of  its  leaves  as  you  reach  the  still  luxuriant  though 
more  alpine  forms.  The  herbaceous  vegetation  is  represented  by  Primula 
Farryij  Adoxa  Moschatellina^  TroUitis  laxtis,  var.  albijlortis,  Cdltha  leptosepala, 
and  Trifolium  Parryi ;  the  first  four  finding  in  the  cold  streams  and  snow- 
fed  bogs  most  congenial  homes. 

At  timber-line,  a  most  complete  change  comes  over  the  landscape  and 
with  it,  over  the  flora.  Pinus  BcAfouriana^  after  becoming  more  and  more 
common  as  we  ascended  the  last  thousand  feet,  has  now  attained  the  supreme 
place  in  the  tree-flora.  Except  it,  all  other  trees  have  disappeared  under 
the  increasing  rigor  of  the  alpine  sun-oundings.  It,  too,  has  been  dwarfed 
to  the  last  degree  compatible  with  the  dignity  of  a  tree.  Where  timber-line 
coincides  nearly  enough  with  the  summit  of  the  mountain  to  allow  the 
strong  west  winds  of  the  region  to  exert  their  full  force  upon  the  tree,  it 
lies  prostrate,  with  the  top  always  pointing  eastward,  and  having  just 
enough  of  leaves,  often,  on  its  stunted  branches  to  give  sign  of  life.  When 
some  high  cKff  affords  a  shelter,  the  ti'ee  rises  perpendicularly  until  the  top 
is  above  the  protection  afforded,  and  it  is  then  forced  to  take  the  eastward 
inclination 

From  timber-line  up,  the  surface  may  be  bare  of  all  vegetation,  and 
simply  a  mass  of  rocks  (often  volcanic),  or  it  may  be  more  or  less  densely 
covered  with  a  mixed  sward  of  grass  and  sedges.  Here  and  there,  blooming 
in  profusion,  will  be  found  clumps  of  Dryas  octopetala^  Trifolium  nanum,, 
Saxifraga  Hircvlus  and  fiagellaris  and  serpyUifolia,  Actinella  grandiflora^  and 
Gentiana  Parryi.  The  last-named  was  found  in  full  bloom  near  the  summit 
of  Red  Mountain  in  August.  Dwarfed  specimens  of  Solidago  Virga-aurea 
and  Salix  reticulata  mingle  themselves  with  the  grass  of  the  sward,  and 
almost  escape  detection  until  looked  for  closely.  Even  these  disappear  as 
we  approach  an  altitude  of  14,000  feet,  and  there  remains  then  hardly  any- 
thing except  Claytonia  arctica,  which  sends  its  long,  thick  root  deeply  down 
among  the  rocks  after  its  nourishment. 

TIMBER 

Pinus  contorta,  Dougl. — ("Twisted-branch  Pine;"  "Red  Pine.") — 
This  tree  grows  40  feet  high,  and  has  a  diameter  of  about  a  foot ;  wood 
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is  coarse-grained.  Where  nothing  better  oflfers,  it  may  be  sawed  into 
boards. 

Pinus  flexiliSj  James.— ("American  Cembran  Pine.") — Attains  in  Cen- 
tral Colorado  a  height  of  50  feet  in  its  best  situations,  with  a  diameter  of  a 
foot  and  a  half.  The  shape  and  color  of  the  cones  as  well  as  the  pliable 
character  and  white  wood  of  the  young  shoots  are,  as  Dr.  Parry  has 
already  noted,  strikingly  suggestive  of  the  White  Pine  of  the  East.  The 
extremely  slow  growth  of  this  tree  is  remarkable.  The  trunk,  as  a  rule, 
is  quite  too  full  of  knots  to  make  good  boards,  though  there  is  no  reason 
why  the  less  stunted  specimens  might  not  be  used  for  coanse,  heavy 
timbers. 

Pinus  Balfourianaj  Muit. — This  tree  is  seldom,  if  ever,  found  at  an  alti- 
tude less  than  9,000  feet  above  the  sea.  It  is  the  last  to  survive  the  expo- 
sure on  the  mountain-tops ;  and  finding  a  pine  at  timber-line  is  presumptive 
evidence  that  it  is  this  species.  It  grows  sometimes  35  feet  high  and  18 
inches  in  diameter ;  has  little  value  as  a  timber. 

Pinus  edulis^  Engelm. — (Piiion  Pine  of  Southern  Colorado.) — The 
Pinus  edtUis  is  the  one  so  frequently  alluded  to  by  Fremont  as  the  Nut 
Pine.  It  furnishes  capital  fuel,  having  enough  of  the  terebinthinate  in 
it  to  make  an  intensely  hot  fire.  This  is  the  most  important  use  to  which 
the  ti-ee  is  applied.  It  ranges  from  the  hills  near  Cafion  City  south,  not 
going  into  the  mountains  west  until  it  has  crossed  the  valley  of  the  Arkansas 
southward. 

Pinus  ponderosa^  Dougl. — ("Yellow  Pine"  of  the  West.) — This  is  the 
largest  and  most  valuable  of  the  trees  in  the  region  surveyed  during  the 
season  of  1873.  It  makes  the  best  lumber  the  country  affords,  and,  besides,  is 
quite  abundant,  though  this  fact  will  probably  be  the  reason  why  it  will  be 
the  first  to  be  extirpated  before  the  growing  needs  of  an  increasing  popu- 
lation. In  the  valley  of  the  Conejos  River,  it  was  found  growing  60  to  70 
feet  high,  with  a  diameter  of  nearly  three  feet. 

Abies  Douglasiij  Lindl. — ^Tree  60  to  90  feet  high,  though  becoming 
much  smaller  as  it  ascends  the  mountain  sides.  As  a  timber  it  is  only  mid- 
dling in  quality.  It  does  well  for  beams,  &c.  It  becomes  much  larger  and 
more  valuable  on  our  northwest  coast  and  has  fewer  knots  than  on  the 
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Rocky  Motmtain  ranges  It  is  known  according  to  Mr.  Watson,  in  the 
Uintah  Mountains  as  "Bear  River  or  Swamp  Pine^ 

Abies  Menjsiesiij  LindL — This  tree  attains  an  average  height  of  from 
50  to  60  feet  Timber  hard  and  coarse-grained,  but  is  serviceable  for 
rough  work, 

Juniperus  Virginianaj  L. — A  much  branched,  dwarfed  tree,  found  asso- 
ciated with  the  Pifion  Pine.  It  is  of  great  value  as  furnishing  the  most 
durable  fencing-posts.  It  is  probably  abundant  enough  in  Southern  Co- 
lorado to  meet  the  demands  for  many  years. 

There  are,  besides,  several  species  of  Cottonwood,  none  of  them,  how- 
ever, being  of  any  great  value  except  for  shade. 

It  may  be  well  to  remark  that,  on  almost  any,  if  not  all  of  the  ranches 
where  irrigation  is  possible,  in  a  few  years  the  settler  may  relieve  the  con- 
stant glare  of  the  sun  by  a  fine,  thrifty  cottonwood  grove  about  his  build- 
ings. The  experiment  has  so  often  succeeded  that  it  is  no  longer  a  problem 
to  solve. 

AGRICULTURAL  RESOURCES. 

Taking  Denver  as  a  starting-point,  it  is  known  that  fair  crops  of  wheat, 
rye,  oats,  barley,  and  corn  may  be  raised  with  a  tolerable  degree  of  cer- 
tainty where  irrigation  can  be  resorted  to.  The  same  statement  is  true  of 
the  region  east  of  but  bordering  the  foothills,  as  far  south  as  the  survey 
extended  this  year  (1873) ;  the  certainty  (other  things  being  equal)  increasing 
toward  the  south.  Grasses  and  sedges  suitable  for  grazing  purposes  flourish 
in  greater  or  less  abundance,  especially  as  the  foothills  are  approached  and 
the  valleys  between  them  penetrated  into. 

The  drier  portions  of  the  country  (especially  where  water  is  within 
reach)  may  be  advantageously  utilized  as  sheep-walks.  The  grass  of  such 
regions  is  nutritious  and  abundant  enough  for  this  purpose.  As  an  illustra- 
tion I  may  allude  to  Huerfano  Park,  which  now  aflfords  pasturage  to 
immense  droves  of  sheep.  The  great  objection  to  allowing  them  indiscrimi- 
nate range  is,  that  where  they  go,  the  grass  is  so  soiled  that  horses  and 
cattle  refuse  to  touch  it.  Hence  the  bitter  antagonism  between  the  two 
classes  of  herdsmen.  An  equitable  division  of  the  public  lands  would  be  to 
confine  the  sheep  to  the  region  of  the  shorter  grasses,  giving  cattle  and 
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horses  the  range  of  the  taller  bunch-grass.  Of  course,  when  the  land  was 
definitely  settled,  surveyed,  and  paid  for,  the  proprietor  would  consult  his 
own  individual  interest. 

Along  our  route,  the  possibilities  of  agriculture  died  out  as  we  ap- 
proached Georgetown,  though  here  and  there  an  acre  under  cultivation 
showed  that  the  farmer  must  have  received  some  return  for  his  labor.  The 
valleys  still  furnished  a  fair  quantity  and  quality  of  bunch-grass. 

We  leave  the  country  between  Georgetown  and  South  Park  out  of  the 
question  for  agricultural  purposes.  There  were,  as  usfial,  some  beautiful 
summer  ranges  for  herds.  One  especially,  along  a  tributary  of  the  Snake 
River,  was  covered  with  a  luxuriant  crop  of  grass.  The  soil,  too,  was  fertile, 
and,  but  for  its  altitude,  would  have  produced  large  crops  of  the  ordinary 
cereals. 

South  Park,  8,800  feet  above  tide- water,  so  far  as  known  does  not 
promise  much  in  the  way  of  grain  raising.  It  has  frequent  frosts  during 
the  summer  months,  and  the  temperature  at  the  same  time  is  so  low  as  to 
almost  inevitably  destroy  all  the  cereals.  On  the  morning  of  July  3, 1873, 
the  ground  was  covered  to  a  depth  of  two  inches  with  snow  as  low  down  as 
the  level  of  Fair  jPlay.  Its  utmost  will  probably  be  accomplished  in  the  way 
of  agriculture  in  the  production  of  turnips,  cabbages,  and  possibly  potatoes, 
with  other  vegetables  equally  hardy.  It  will,  however,  be  an  important 
grazing  ground.  Large  herds  of  cattle  now  roam  at  large  over  it.  In  1872 
and  in  187c?,  the  experiment  was  tried  of  wintering  the  stock  in  the  Park.  It 
is  asserted  that  it  was  successful,  and  that  the  herds  kept  there  were  in 
better  condition  in  spring  than  those  that  had  been  driven  for  the  winter  to 
the  valley  of  the  Arkansas. 

The  bunch-grasses  in  the  smaller  parks  toward  the  mountains  are  of 
wonderful  luxuriance,  and  will  furnish  abundant  food  for  many  thousand 
head  of  cattle.  Sheep  do  well  on  the  more  level  portions  of  the  Park, 
among  the  shorter  grasses. 

The  valley  of  the  Upper  Arkansas,  as  we  first  saw  it,  twelve  miles 
above  Twin  Lakes,  certainly  looked  like  anything  but  a  land  of  promise. 
Along  its  central  axis,  the  soil  appeared  absolutely  unproductive,  and  seemed 
fit  to  raise  nothing  but   "prickly  pears  and  sage-brush".     Yet  we  have 
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abundant  evidence  that,  if  the  climate  were  not  too  rigorous,  under  irriga- 
tion this  same  soil  would  raise  fair  crops.  The  smaller  valleys  leading 
down  from  the  mountains  on  either  side  and  intersecting  the  main  valley 
at  right  angles  all  produced  abundance  of  bunch-grass,  though  not  so  luxu- 
riantly as  South  Park.  In  crossing  into  this  valley  from  South  Park,  we 
had  made  a  descent  of  some  400  feet,  and  found  as  a  rule  a  climate  pro- 
portionately more  genial.  At  Twin  Lakes,  potatoes  grew  large  enough  to 
be  eaten  before  the  early  frosts  destroyed  the  tops.  It  is  not  improbable 
that  some  of  the  hlirdier  grains  might  be  raised  at  this  point.  By  Septem- 
ber, the  yellow  leaves  on  the  cottonwood-trees  along  the  mountain  slopes 
indicated  plainly  enough  that  we  had  reached  the  limit  of  the  "  growing- 
season"  there. 

Reports  reached  us  of  fertile  valleys  with  abundant  pasturage  west  of 
Twin  Lakes. 

The  first  fairly  good  farm  we  saw  after  leaving  Denver  was  that  of  Mr. 
Lenhardi,  on  the  Arkansas,  twelve  miles  below  Granite,  August  27.  We 
found  that  Mr.  Lenhardi  had  just  finished  his  harvest.  He  had  a  good  crop 
of  oats,  barley,  and  potatoes.  He  admitted,  however,  that  his  success  was 
earned  by  continuous  irrigation  through  several  months.  Below  him  were 
several  other  ranches  equally  good.  So  narrow  was  the  belt  of  fertile  land 
that  the  ranches  were  often  over  a  mile  long,  and  hence,  to  include  the  legal 
one  hundred  and  sixty  acres,  could  not  have  been  wide  at  any  point 

Following  down  this  valley,  we  saw  the  first  flouring  mill  at  Chalk 
Creek.  It  was  probably  the  best  indication  that  we  were  not  far  from  the 
northern  limit  of  successful  cultivation  of  the  ordinary  cereals. 

Leaving  the  Arkansas  Valley  at  McPherson's  ranch,  we  crossed  the 
Saguache  Mountains  via  the  Puncho  Pass,  which  is  reported  as  8,600  feet 
high.  It  is  probably  somewhat  over  this  estimate,  though  still  far  below 
timber-line.  South  of  us  lay  San  Luis  Valley,  concerning  the  agricultural 
value  of  which  there  are  so  many  contradictory  reports.  Settlers  in  the 
valley  are  loud  in  its  praise ;  others  are,  as  a  rule,  loudest  in  their  disparage- 
ment of  it.  It  may  be  premised  that  snow  seldom  falls  to  any  depth,  or  lies 
long  on  the  ground.  These  conflicting  reports  probably  find  their  solution 
in  the  fact  that  the  most  important  roads  over  which  by  far  the  largest  share 
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of  the  travel  passes  were  located  in  the  most  barren  portions  of  the  valley ; 
hence  those  simply  passing  through  it  receive  a  most  unfavorable  impression 
as  to  its  resources. 

To  make  this  statement  more  clear,  we  will  make  the  following  divisions 
of  the  valley : 

First,  that  portion  bordering  the  water-courses,  where  the  soil  is  con- 
fessedly fertile  and  irrigation  is  possible.  The  land  lying  along  the  banks 
of  the  Saguache  is  the  best  illustration  of  this.  The  soil  is  the  product 
(on  the  surface)  of  the  immense  crops  of  rank  sedges  and  grasses  that  have 
for  centuries  grown,  died,  and  decayed  there.  To  say  that  it  is  as  fertile 
as  land  can  be,  is  not  in  the  least  overstating  the  truth.     **  Breaking  it  up" 

« 

is  simply  preparing  a  vast  compost  pile  for  "  seeding  ". 

The  following  facts  were  obtained  from  Mr.  Frank  Brown,  one  of  the 
most  reliable  men  in  the  valley :  Oats  per  acre  produce  40  to  50  bushels, 
weighing  40  pounds  per  bushel;  barley  per  acre  produces  50  bushels, 
weighing  55  pounds  per  bushel;  "bald  barley"  per  acre  produces  50 
bushels,  weighing  75  pounds  per  bushel;  wheat  per  acre  produces  30 
bushels,  weighing  65  to  68  pounds  per  bushel;  potatoes  per  acre  produce 
300  bushels,  of  course  an  unusual  yield ;  turnips,  onions,  beets,  radishes, 
and  cabbages  yield  well  and  grow  to  an  immense  size.  I  can  personally 
vouch  for  the  truthfulness  of  most  of  these  facts.  (I  find,  on  looking  over 
a  letter  received  from  Mr.  L.  A.  Phillips,  of  the  "Colorado  Farmer",  .that 
the  estimate  of  the  crops  for  Colorado  is,  on  the  average,  per  acre,  wheat, 
28  bushels;  oats,  40  bushels;  potatoes,  150  bushels;  corn,  25  bushels; 
and  barley,  35  bushels.  This  estimate  is  by  no  means  a  fair  showing  for 
the  com  of  certain  portions  of  the  Territory.  Fall  grains  have  not  yet 
been  extensively  enough  tried  to  test  the  relative  merits  of  fall  and  spring 
crops.) 

Along  the  Camero,  Lagarita,  and  Rio  Grande,  the  soil  is  not  so  pro- 
ductive of  large  crops  as  the  Saguache  region;  but,  to  oflfset  this,  it  is 
found  that  the  crops  are  perhaps  less  likely  to  be  injured  by  early  frosts, 
and  a  larger  variety  of  productions  may  be  depended  upon.  In  fact,  all 
our  ordinary  garden  vegetables  grow  on  the  banks  of  these  streams. 

Despite  all  that  has  been  said  of  the  general  innutritions  qualities  of 
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pedges  as  a  forage,  the  stock  in  the  San  Luis  Valley  thrives  the  year  around 
on  them.  There,  over  thousands  of  acres,  these  plants  gi*ow  more  than 
four  feet  high. 

Irrigation  is  possible  anywhere  in  this  first  division,  and  water  (slightly 
brackish)  is  usually  obtained  by  digging  a  few  feet. 

The  second  division  is  made  up  of  the  higher  ground,  beyond  reach 
of  irrigation.  The  soil  and  its  productions  undergo  a  complete  change. 
Grama,*  chico,  and  grease  wood  are  here  the  prevailing  growth.  The  soil 
is  unpromising  in  appearance,  yet  would,  if  irrigation  were  possible,  pro- 
duce fair  crops.  It  will  not  be  likely  to  be  brought  under  the  domain  of 
agriculture  for  many  years.  Most  propitious  seasons  are,  in  the  absence 
of  water,  absolutely  required  for  this  kind  of  soil.  It  is,  however,  the 
legitimate  sheep-walk  of  the  valley. 

The  third  division  ai'e  the  sand- wastes,  where  there  is  no  water  and 
almost  no  vegetation.  Even  the  chico  and  sage-brush  are  barely  able  to 
live  there.  I  know  of  no  use  to  which  it  can  be  put.  There  are  some 
sheep  occasionally  found  on  it,  but  they  derive  most  of  their  subsistence 
from  the  adjacent  vega^  or  lowland. 

It  is  known,  also,  that  in  the  smaller  valleys  between  spurs  of  the 
mountains,  bunch-grass  is  found  in  considerable  quantity.  The  pifion- 
groves  furnish  shelter  and  a  certain  amount  of  grama  during  the  winter 
for  the  herds  that  frequent  them. 

From  Loma,  south,  wheat  has  long  been  a  regular  crop.  Com,  too, 
produces  small  ears  with  certainty  at  Conejos.  It  is  not  unlikely  that  they 
could  be  increased  in  size  by  the  introduction  and  thorough  acclimation  of 
better  seed. 

*  The  term  Grama,  now  applied  to  the  yarions  species  of  BouieUma  in  onr  Sonthwest,  evidently  comes 
from  Spain.  It  is  there  applied  to  what  we  know  here  as  Btirmuday  or  SmichrOrasg  (Cynodan  Daetylonf 
Pers.),  introdnced  among  ns  from  Sonthem  Enrope,  and  also  found  now  widely  distribated  over  the 
warmer  parts  of  the  globe.  Oramnui  is  incorrect,  and  grass,  as  a  suffix,  is  superfluous.  The  nse  of  the 
name  was  evidently  suggested  here  by  the  one-sided  arrangement  of  the  spikelets, — so  like  that  in  C^iio- 
don  Daotylan, 
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NEW  MEXICO  AND  ARIZONA  DISTRICT. 

This  district  may  be  fairly  considered  as  starting  on  the  latitude  of 
Fort  Garland,  a  little  north  of  the  southern  line  of  Colorado,  and  extending 
thence  west  to  Loma,*  on  the  headwaters  of  the  Rio  Grande,  True,  a 
marked  change  in  the  flora  appears  about  the  headwaters  of  the  Arkansas  and 
runs  east  out  into  the  western  edge  of  the  Great  Plains  at  Pueblo,  whence 
it  shades  off  gradually  more  markedly  into  the  flora  of  the  warmer  and  more 
arid  regions  as  we  go  toward  the  south.  North  of  this  the  Pifion  Pine  sel- 
dom appears  in  Colorado ;  and  about  Pueblo  not  less  than  ten  species  of 
CactacecB  appear  somewhat  suddenly  in  the  flora. 

Taking,  however,  the  southern  portion  of  the  San  Luis  Valley,  as  I 
have  done,  from  Fort  Garland  to  Loma  would  appear  to  be  a  more  strictly 
natural  division,  because  south  of  it  the  change  is  marked  in  the  flora,  and 
is  further  confirmed  by  a  corresponding  change  into  larger  areas  of  almost 
desert  land,  and  by  a  decided  decrease  in  the  relative  quantity  of  humidity 
in  the  atmosphere,  with  a  resulting  smaller  number  of  springs  and  running 
streanis.  Still,  along  the  mountains,  or  on  isolated  mountain  peaks,  even 
almost  so  far  south  as  the  Mexican  boundary,  we  find  enough  of  character- 
istic Northern  plants  to  suggest  the  inquiry  as  to  whether  the  influences 
of  the  Glacial  Period  may  have  extended  so  far  south,  and  driven  these  plants 
before  it,  as  it  did  those  of  Labrador  to  the  latitude  of  New  Jersey  and 
Pennsylvania  on  the  Eastern  coast.  For  example,  we  find  among  the  mount- 
ains of  Southern  Arizona,  Habenaria  leucostackys^  Hcibenaria  dilatatUy  Goody  era 
Menziesiiy  Spiranthes  Romanzoffiana^  and  Corallorhiza  Macrmh    All  of  these 

*  I  assign  Loma  as  the  western  limit  only  because  it  was  the  western  limit  of  my  exploration. 
2  BOT  17 
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are  strikingly  suggestive  of  a  more  northern  birthplace.  Besides  this,  there 
are  Veratrum  alburn^  Zygadenus  glaucus  and  Z.  eUganSy  and  Picea  Engelmanni^ 
which  tend  further  to  raise  the  same  point  of  inquiry.  The  presence  along 
the  southern  border  of  Arizona  of  that  somewhat  rare  and  localized  fern, 
Ophioglossum  vulgatum^  in  our  present  state  of  knowledge,  can  only  remind 
us  that  there  are  still  some  points  concerning  the  geographical  distribution 
of  plants  that  are  unsettled ;  the  most  probable  conclusion,  however,  being 
that  (if  we  banish  separate  centres  of  creation  for  the  same  species)  it  has 
at  one  time  extended  over  almost  our  entire  North  American  area.  Its 
present  situation  in  Arizona  (on  a  low  hot  plain)  divorces  it  from  any 
necessary  association  with  glacial  agencies. 

From  Southern  Colorado  to  the  Zufii  Mountains  in  New  Mexico,  we 
may  in  the  main  make  the  journey,  and  avoid  any  considerable  mountain- 
range.  North,  the  "Spanish  Mountains"  of  the  older  maps  will  be  to  the 
east;  and  further  south,  to  the  west,  the  various  spurs  will  culminate  in  the 
Valles  Mountains  and  the  Nacimiento  Range,  whose  highest  peaks  seldom, 
if  ever,  reach  an  elevation  greater  than  1 2,000  feet,  while  most  of  them  are 
much  lower.  Along  the  valley  of  the  Rio  Grande,  the.  general  altitude 
ranges  from  about  7,700  feet  to  5,026  feet  at  Albuquerque.  This  valley, 
whilst  much  cut  up  by  transverse  caiions  and  smaller  streams,  is  in  the 
main  an  area  of  aridity.  Along  the  streams,  the  ever-present  cottonwood 
will  appear;  the  sandy  or  gravelly  wastes  be  covered  with  the  various 
Artemisias,  Nyctaginaceous  and  Chenopodiaceous  plants;  and  the  mesas 
(or  high  tablelands)  intervening  between  the  streams  will  be  covered  with 
a  sparse  growth  of  bunch-grass  and  grama.  Representatives  of  the  Cactacea 
will  be  found  constantly. 

Santa  F^,  just  south  of  the  mountains  of  the  same  name,  is  situated  at 
an  altitude  of  7,047  feet.  The  plain  around  is,  except  where  watered  by 
the  small  stream  from  the  mountain  behind,  barren  in  the  extreme;  not, 
however,  because  the  soil  lacks  the  elements  of  fertility,  for  this  it  does  not, 
but  because  it  needs  an  abundant  supply  of  water. 

So  long  ago  as  1846,  Mr.  Fendler  made  large  collections  at  this  place, 
and  as  the  results  are  so  well  known  it  is  hardly  requisite  to  do  more  than 
allude  to  the  general  outlines  of  the  flora.     The  mountain-slopes  back  of 
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the  town  of  Santa  F^  are  covered  with  Abies  concohr,  Pintts  ponderosa,  and 
Pinus  flexilis.  Their  summits,  however,  not  reaching  above  timber-Une,  are 
destitute  of  the  peculiarly  alpine  flora  so  characteristic  of  the  Colorado 
mountain-tops.  Back  of  Santa  Fe,  the  low  hills  also  are  abundantly  covered 
with  the  Pinon  Pine  and  dwarf  Juniperus  Virginiana.  The  extremes  of 
heat  and  cold  within  a  period  of  twenty-four  hours,  though  still  plainly 
marked  here,  are  not  so  decided  as  on  the  great  American  plains  further 
north,  and  this  would  appear  to  have  something  to  do  with  the  CactacecBj 
ChenopodiacecB,  and  Nyctaginacece  taking  the  place  of  the  more  hairy  Astragali 
we  find  there  (to  the  north). 

From  Santa  F^  we  moved  toward  the  Rio  Grande,  which  we  struck  at 
the  Indian  town  of  San  Felipe.  The  intervening  country  was  of  the  semi- 
desert  character,  and  furnished  a  scanty  picking  for  the  small  bands  of 
cattle  that  roamed  over  it. 

The  valley  of  the  Rio  Grande,  however  di'eary  its  appearance,  gave 
evidence  of  an  abounding  fertility  where  irrigation  is  possible ;  I  might 
almost  have  said  an  inexhaustible  fertility,  for  at  some  of  the  Indian  farms 
we  could  see  where  year  after  year  they  had  raised  fair  crops  without 
either  rotation  in  crop  or  any  attempt  at  restoration  to  the  soil  of  the  ele- 
ments of  fertility  they  were  so  constantly  removing.  The  combination  of 
lime,  sand,  and  marl  from  the  eroded  country  above  and  back  probably 
gave  the  explanation  of  continued  success  under  such  soil-impoverishing 
farming.  This  belt,  however,  was  at  best  a  narrow  one,  for  the  immediate 
hills  were  as  usual  covered  with  a  growth  of  sage-brush  and  Atriplex.  It 
was  interesting  to  note  here,  as  elsewhere,  the  protective  influence  of  vege- 
tation on  the  face  of  the  country.  Facing  the  mouths  of  the  ravines,  which 
ran  toward  the  river,  were  here  and  there  elevated  spots,  whilst  all  around 
evident  traces  of  recent  washes  in  the  soil  were  apparent.  The  elevations 
owed  their  existence  to  the  growth  of, Atriplex  and  Artemisia^  the  roots  of 
which  entangled,  or  rather  retained  the  sandy  soil  about  them.  I  have  had 
frequent  occasion  to  note  the  same  thing,  especially  in  California.  The  com- 
mon Ailanthus  glandulosus,  which  has  become  so  much  of  an  "eye-sore"  on 
our  Eastern  coast,  might  almost  certainly  be  introduced  into  that  region  as 
a  protection  along  the  irrigating  channels  and  elsewhere,  where  some  such 
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restraining  force  was  required.  It  is  known  to  be  especially  adapted  to 
this  end,  as  is  shown  by  actual  trial  on  a  large  scale  in  an  area  further 
north,  but  almost  as  dry.  From  Albuquerque  across  to  Fort  Wingate, 
which  is  about  one  hundred  miles  and  north  of  west,  the  face  of  the  country 
hardly  improves.  It  is  in  the  main  a  poorly  watered,  poorly  timbered 
region,  with  an  altitude  ranging  between  5,100  feet  and  7,000  feet.  .Here 
and  there  a  good  spring  occurs,  or  an  occasional  small  stream  puts  in  a 
hesitating  appearance — to  rise  to  the  surface,  or  sink  below  it,  no  one  can 
tell  how  often,  before  it  strikes  a  larger  main  channel  Until  we  reach 
McArthy's  ranch,  west  of  Cuero,  agriculture  is  out  of  the  question.  Small 
bands  of  sheep  may,  and  do  find  a  living  in  the  country  adjacent  the  springs 
and  water-courses.  From  McArthy's  ranch  on  to  Wingate,  the  country 
slowly  improves,  and  in  many  places  along  the  road,  ground  under  culti- 
vation testified  to  the  capacity  of  the  soil  for  production  of  the  cereals. 
The  water  is  more  or  less  alkaline,  and  some  of  the  strongest  springs  are 
notably  so.  In  many  of  the  spots  (where  in  certain  seasons  the  ground  is 
wet  and  then  dries  up),  we  found  the  usual  saline  efflorescences  covering 
the  surface.  Such  places  always  had  a  more  or  less  dense  covering  of  the 
so-called  salt-grass  of  the  West  {Brizopyrum  spicatum).  This  was  eaten 
by  the  burros,  but  neither  horses  nor  mules  could  be  induced  to  touch  it, 
except  in  instances  of  absolute  want,  and  then  it  appeared  to  be  not  only 
innutritions,  but  after  a  time  absolutely  hurtful. 

The  western  slope  of  the  Valley  of  the  Rio  Grande  from  the  northern 
end  of  the  Black  Mesa  leads  upward  into  an  elevated  region,  the  lower  por- 
tions of  which  are  cut  up  into  tableland,  i.  e.  mesas,  separated  by  almost 
impassable  cations.  Over  these  mesas,  grass  in  moderate  quantity  is  found. 
Gaining  elevation,  however,  as  one  goes  west,  the  surface  of  the  country 
changes ;  at  7,000  feet,  it  becomes  mountainous.  The  timbered  ridges  have 
well  watered  and  grassy  valleys  between  them.  This  continues  southward 
as  far  as  Nacimiento.  Here  a  change  comes  over  the  landscape,  and  thence 
south  to  San  Mateo  we  have  to  all  intents  and  pm'poses  a  desert  country. 
At  San  Mateo,  this  more  western  strip  joins  on  to  the  somewhat  improved 
belt  of  country  I  have  described  as  commencing  at  McArthy's  ranch, 
and  the  two  proceed  southward,  gradually  improving,  until  at  about  7,000 
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feet  we  meet  the  heavily  timbered  ridges  of  the  Zufli  Mountain  Plateau. 
Here  the  flora  presents  a  marked  change,  Pinus  ponderosa,  Pseudotsuga  Dou- 
glasiij  and  Ahies  concolor^  with  here  and  there  a  straggling  Oak-tree,  make  up 
the  tree  flora  of  the  higher  parts,  whilst  at  lower  levels  the  Pinon  Pine  and 
the  Western  form  of  our  Eastern  Juniper  appears.  Damp  ravines,  swamps, 
and  running  brooks  give  chance  for  the  growth  of  grasses,  Junciy  and  Cariccs. 
Beautiful  Pentstemons  confer  an  unusual  charm  to  the  scenery,  all  the 
greater  because  of  the  desert  country  we  have  passed  through  to  reach 
this  range. 

The  main  trend  of  this  chain  is  from  the  present  Fort  Wingate  toward 
the  southeast  to  a  point  to  the  west  of  and  some  thirty  miles  from  Limita 
on  the  Rio  Grande  at  Ojo  de  la  Rosa,  where  the  outlying  spurs  join  with 
those  of  the  Sierra  del  Datil  coming  in  from  the  southwest.  The  triangle 
of  land  thus  enclosed  is  dry,  but  not  always  level.  Mountain-chains  of 
short  length  run  here  and  there ;  water  is  only  moderately  plenty,  and  the 
timberless  character  of  even  the  more  elevated  parts  is  in  strong  contrast 
with  the  description  given  by  Lieut.  C.  C.  Morrison  of  the  Zufli  Mountains: 
"Following  the  axial  line  was  a  wide  valley  running  neai'ly  the  entire 
length  of  the  range,  abounding  in  the  most  beautiful  glades  with  bunch- 
grass  18  inches  high,  standing  as  thick  as  it  could  grow,  here  and  there 
rooted  out  in  the  damper  places  by  red  and  white  clover.  The  Zufii 
Mountains  are  a  low  range,  reaching  in  no  place  much  over  9,000  feet." 
From  these  mountains  south  we  again  enter  a  region  more  or  less  desert  in 
its  character,  the  only  timber  being  the  Piiion  Pine  and  Juniperus.  Here 
and  there  water  may  be  found  as  at  Zufii  and  Deer  Spring  and  Cave 
Spring.  In  the  damper  areas,  luxuriant  growths  of  sedges  and  the  common 
MirmUus  lutms  showed  what  the  capacity  of  the  soil  was.  In  this  area,  an 
occasional  basin  may  be  found  in  which  com,  etc ,  can  be  raised  without 
irrigation.  Such  a  one  was  observed  just  south  of  Zufii.  The  probable 
explanation  is  that  a  sub-soil  of  clay  retains  the  moisture  which  is  drained 
in  from  the  higher  grounds  around,  and  the  dry,  sandy  soil  allows  the  seed 
to  be  planted  a  foot  deep  to  meet  the  ascending  moisture  without  being 
rotted  in  its  somewhat  prolonged  struggle  upward  into  sunlight.  Some- 
times for  miles,  as  in  a  valley  south  of  Deer  Spring,  the  soil  is  actually  a 
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black  bed  of  vegetable  mould,  on  which  a  heavy  sward  is  found.  This 
probably  would  indicate,  as  the  appearance  of  the  surrounding  country 
tends  to  confirm,  that  water  may  be  had  here  at  no  great  depth.  Indeed,  it 
appeared  as  though  part  of  the  season  this  especial  area  might  be  rather 
swampy. 

From  Zuni  south,  the  country  may  be  regarded  as  sloping  toward  the 
Colorado  Chiquito,  and  fairly  merits  the  designation  of  "a  dry  rolling 
country".  Thence  south  it  again  ascends  to  the  White  Mountains  of  Ari- 
zona, a  densely  timbered  range,  culminating  in  Mount  Ord,  10,266  feet 
high,  and  Mount  Thomas,  11,496  feet  high.  The  road  to  Camp  Apache 
crosses  it  at  an  elevation  of  about  7,400  feet;  Willow  Spring,  somewhat  lower, 
gives  an  altitude  of  7,195  feet.  Here  the  scene  was  one  of  transcendent 
floral  wealth.  The  ordinary  coniferous  growth,  to  which  we  have  already 
alluded,  mixed  in  about  equal  proportions  with  Quercus  undulata.  The 
Conifers  towered  up  sometimes  more  than  a  hundred  feet,  but  the  Oaks  were 
seldom  over  25  feet  high,  but  branched  out  vigorously.  The  declivities  of 
this  range  are  deeply  cut  by  canons  extending  out  from  the  centre  like  so 
many  radii  of  a  great  circle.  The  soil  is  largely  made  up  from  disintegra- 
tion of  volcanic  rocks.  The  herbaceous  vegetation  was  luxuriant  beyond 
anything  elsewhere  seen  in  Arizona,  and  here  only  was  the  striking  Sisyrin- 
chium  Arizonicum  found.  Frasera  speciosa^  Onosmodium  Thurberij  and  acres 
of  Aquilegia  chrysantha^  luxuriated  on  the  hill-sides ;  whilst  in  the  cold  spring- 
water  Claytonia  Chamissonis,  Banunculus  hydrocharoideSy  and  Hahenaria  leucos- 
tachys  were  growing  abundantly. 

Though  in  Arizona,  these  mountains  are  deeply  covered  with  snow 
each  winter,  so  much  so  as  to  practically  serve  as  barriers,  the  dense 
growth  of  timber  seen  on  them  is  simply  a  pprtion  (possibly  the  best  por- 
tion) of  a  belt  extending  from  old  Camp  Tulerosa  westward  to  Camp  Verde, 
a  distance  of  about  three  hundred  miles.  It  is  known  under  the  general 
designation  of  the  Black  Mesa,  or  the  Mogollon  Mesa.  It  is  really  an  island 
of  verdure  raised  up  out  of  the  more  desert  areas  north  and  south  of  it  Its 
average  width  is  not  great.  "  The  Carboniferous  strata  predominate,  but 
the  southern  extension  is  covered  by  basaltic  eruptions."* 

•  Loew,  vol.  iii,  Wheeler's  Report,  p.  587. 
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The  following  analysis  of  the  soil  is  given  by  Dr.  Oscar  Loew,  chemist 
and  mineralogist  of  the  Survey,  vol.  iii,  p.  587 : 

Physical  condition :  color,  dark :  cousistency,  loose. 

Per  cent. 
Sand 42.20 

SUt  aud  clay 37.98 

Hygroscopic  moistnre 10.97 

Hnmas  and  chemically  boand  water 8.84 

Chemical  consHtuents : 

Per  cent. 

Potassa 0.015 

Soda    1 

Lithiaj '"^ 

Magnesia „ 0.029 

Lime 0.153 

Phosphoric  acid 0.058 

Oxide  of  iron    ^ 

Alumina           C  by  diflF 2.013 

Sulphuric  acid  ) 

Total  soluble  in  hydrochloric  acid,  water  included 22.188 

Insoluble  quartz  and  clay 77.812 

The  rock  fi'om  which  the  above  soil  was  derived  is  a  red  sandstone. 

The  San  Francisco  Mountains  may  be  regarded  as  a  northward  exten- 
sion of  Mogollon  Mesa,  having  the  same  average  altitude  (7,000  feet)  and 
the  same  dense  timber-growth,  with  here  and  there  fertile  valleys  and  open 
glades. 

South  of  the  Mogollon  Mesa,  the  altitude  of  the  country  decreases 
until  at  Camp  Apache  we  are  but  5,000  feet  above  tide- water,  and  in  Ton  to 
Basin  to  the  west  of  Camp  Apache  lower  still,  probably  between  3,500  and 
4,500  feet.  The  word  basin  correctly  represents  tMs  cafion  cut  and  crossed 
depression,  of  which  we  have  yet  so  much  to  learn. 

Crossing  a  series  of  mesa  lands  at  an  elevation  of  6,000  to  7,000  feet, 
we  begin  the  descent  to  the  parched,  superheated  valley  of  the  Gila  River. 
A  complete  change  comes  over  the  flora.  If  verdure  and  superabundant 
vitality  were  the  expression  of  plant  life  on  the  timber  clad  Mogollon  Mesa, 
in  the  valley  of  the  Gila,  hardness  of  texture  and  contraction  of  form  would 
be  characteristic  of  the  flora.     The  attempt  to  make  an  analysis  of  one's 
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feelings  on  being  somewhat  unexpectedly  brought  face  to  face  with  this 
peculiar  vegetation  would  be  futile,  as  no  point  of  comparison  appears  to 
oflter.  The  giant  Cereus  occupies  the  hill-sides  which  have  a  southern  and 
southeastern  exposure,  towering  up  to  a  height  of  from  30  to  50  feet. 
Fouquieriay  with  its  leafless,  wandlike  trunk,  and  its  tip  of  scarlet  flowers, 
Agave  Palmeri  and  Parryi^  and  various  species  of  Dasylirium^  dry,  rigid 
skeletons  of  plants  without  the  living  green ;  Canotia^  a  tree  20  feet  high,  a 
foot  in  diameter,  with  green  branches  provided  with  stomata,  but  no  leaves, 
all  go  to  complete  this  desolate  floral  landscape  While  the  Mimosce^  AcacuBj 
and  CaliandrcBy  rising  to  the  dignity  of  trees  or  dwarfed  to  mere  underbrush, 
inhabit  the  less  dry  hillsides  and  ravines,  but  still  by  their  small  leaves 
and  hardened  tissues  show  that  they  too  have  the  impress  of  the  dry,  hot 
air  about  them.  What  the  vegetation  and  climate  of  this  valley  may  once 
have  been  we  have  now  no  means  of  certainly  knowing.  It  is,  however,  in 
the  highest  degree  probable  that  the  process  of  desiccation,  which  has  long 
been  taking  place  in  portions  of  New  Mexico,  is  going  on  here.  Along  the 
higher  bluffs  back  from  the  river,  and  far  away  from  any  chance  of  irriga- 
tion, one  still  sees  the  ruins  of  ancient  pueblos,  and  in  places  traces  of 
agricultural  operations. 

Barren  as  the  soil  appears  in  its  present  dried  condition,  it  has  the 
capacity  for  production  of  luxuriant  crops  of  corn,  barley,  cabbage,  onions, 
potatoes,  and  watermelons  where  water  can  be  furnished,  as  the  garden  at 
old  Fort  Goodwin  proves,  and  as  the  Mexican  Pueblo  Viejo,  some  twenty 
miles  further  up  the  river,  amply  confirms. 

Leaving  here  an  altitude  of  less  than  3,000  feet,  we  again  begin  the 
ascent  over  a  rolling  country,  and  reach  some  twenty  miles  to  the  south  an 
altitude  of  4,833  feet  at  New  Camp  Grant.  North  of  this.  Mount  Graham 
rises  out  of  the  plain,  and  attains  an  altitude  of  10,357  feet.  It  is  stated  by 
Mr.  Gilbert*  to  be  made  up  on  its  northeastern  face  of  gneissic  rocks  and  a 
syenite,  the  great  mass  being  probably  metamorphic.  As  a  single  isolated 
centre,  it  presented  more  novelties  than  any  other  spot  visited  by  us.  Picea 
Engelmanni  was  found  even  so  far  south.  I  have  elsewhere  called  attention 
to  the  number  of  more  northern  forms  that  we  obtained  from  near  its  summit. 

•  Vol.  iii,  509,  Wheeler's  Report. 
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As  might  be  expected,  Pinus  ponderosa  was  the  prevailing  tree,  and  attained 
magnificent  proportions.  Skirting  the  flanks  lower  down,  we  found  growing 
abundantly  the  Madrono  {Arbutus  Menziesiiy  Pursh)  and  Manzanita  {Arcto- 
staphylos  tomentosa)^  but  not  here  attaining  a  height  greater  than  10  or  12 
feet.  The  Oaks  do  not  range  higher  than  6,500  feet  on  the  slope  of  this 
mountain.  The  northern  slope  of  Mount  Graham  has  a  barren  aspect,  the 
timber  apparently  not  reaching  so  low  a  level  as  on  the  southern  side. 
This  may  be  due  to  the  steeper  declivities,  as  well  as  to  the  greater  heat 
radiated  from  the  Gila  Valley.  In  the  more  open  woods,  from  7,000  to 
9,000  feet,  bunch-grass  grew  most  luxuriantly ;  and  in  the  moister  ravines 
leading  from  the  mountain  down  to  the  plain,  sedges  grew  in  dense  masses, 
and  furnished  (current  teaching  to  the  contrary  notwithstanding)  a  much- 
prized  food  for  the  stock  ranging  on  the  mountain.  Whilst  at  Willow 
Spring  we  found  the  Aquilegia  chrysantha  growing  abundantly  in  the  open 
and  on  somewhat  dry  ground,  on  Mount  Graham  it  was  hardly  ever  seen 
away  from  the  spray  of  a  shaded  mountain  stream. 

The  Pinalefio  Range,  of  which  Mount  Graham  may  be  regarded  as 
the  culmination,  trends  off  toward  the  southeast,  becoming  reduced  more 
and  more  as  it  nears  Eailroad  Pass,  a  distance  of  about  twenty  miles  from 
Camp  Gi*ant.  This  pass  serves  to  connect  the  Arivaypa  Valley  on  the  west 
with  the  plains  of  San  Simeon  on  the  east  This  flat,  dry  region  has  a 
varying  altitude  of  from  4,239  feet  at  Eureka  Springs  to  4,833  feet  at  Camp 
Grant,  and  thence  descending  to  3,485  feet  at  Whitlock's  Cienega. 

Camp  Bowie,  situated  in  Apache  Pass  in  the  Chiricahua  Range,  which 
may  be  regarded  as  on  the  southern  border  of  the  San  Simeon  .Plains,  has 
an  altitude  of  4,872  feet 

From  Camp  Grant  to  Camp  Bowie,  the  route  is  over  an  exceedingly  dry 
region,  the  distance  being  about  fifty  miles,  and  water  is  to  be  found  at 
one  point  only,  and  here  not  with  certainty.  In  the  sandy  arroyos  were 
found  growing  Baccharis  sergilloides  and  B.  ccerulescens.  The  local  opiiiion 
is  that  these  plants  will  not  grow  where  their  roots  cannot  reach  water. 
There  is  no  doubt  that  in  many  places  where  it  grows,  water  may  be  had  on 
digging  to  a  little  depth.  Tessaria  borealis  was  also  a  common  plant  of  the 
region. 
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On  the  limestone  rocks  near  Camp  Bowie  were  CevdlUa  sinuata  and 
Macrosiphonia  brachysiphon^  plants  that  we  found  to  be  by  no  means  common. 
The  Artemisias  no  longer  formed  the  predominant  feature  of  the  plains 
landscape,  as  they  had  north  of  the  MogoUon  Mesa. 

The  immense  stretch  of  plain  from  Gamp  Grant  south,  gradually  be- 
comes lower,  until  at  Tucson  it  is  but  2,400  feet  above  the  sea.  This  plain 
as  far  as  the  San  Pedro — ^say  thirty-five  miles  north  of  Tucson  (though,  as 
before  stated,  in  the  main  dry) — ^is  covered  with  a  luxuriant  growth  of  grasses 
of  nutritious  character,  wherever,  as  at  Sulphur  Spring,  moisture  is  found  in 
sufficient  quantity  in  the  soil.  The  immediate  slopes  of  the  San  Pedro 
Valley  are  densely  covered  with  Atriplex,  SarcohattiSj  Suceda,  etc.,  while 
the  malarial  cursed  flats  along  the  river  produce  heavy  crops  of  the  ordinary 
cereal  grains  and  garden  vegetables.  Thence  to  Tucson  the  country  be- 
comes more  sandy,  and  even  the  ChenopodiacecB  give  way  largely  to  Larrea 
and  various  species  of  Cactacece. 

From  Tucson  south  the  plain  again  rises  until  at  Tubac  it  is  again  at 
least  3,000  feet,  and  east  of  the  Santa  Rita  Mountains  Old  Camp  Crit- 
tenden stands  at  an  elevation  of  4,749  feet.  Here  we  leave  the  area  of  the 
Colorado  Eiver  drainage,  and  enter  another,  sloping  toward  Mexico. 

To  generalize:  we  may  say  that  from  the  Gila  south  almost  to  the 
Sonora  line  (along  our  route  of  travel),  the  country  may  be  regarded  as  a 
plain  with  a  gradual  slope  to  the  south,  more  or  less  barren  and  dry  save 
along  the  river-banks,  and  in  the  inmiediate  vicinity  of  springs;  with  the 
PinaleQo,  Caliuro,  Santa  Catalina,  and  Chiricahua  Ranges,  and  Dragoon 
and  Santa  Rita  Mountains  rising  above  the  general  level  to  a  height  of  from 
6,000  to  10,400  feet,  the  middle  altitudes  or  mesas  shading  off  into  plains 
below  and  leading  to  mountain  elevations  above,  with  in  neither  case  a 
clear  line  of  demarcation  between. 

Indeed,  we  may  go  a  step  further  and  consider  the  entire  country  from 
South  Park  south  to  the  Mexican  line  as  a  series  of  continental  swells  and 
depressions,  illustrating  still  this  southward  slope. 
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In  the  above  profile,  vertical  proportions  only  are  closely  observed. 
The  southward  slope  is  well  made  out.  I  have  taken,  so  far  as  possible, 
representative  altitudes. 

1.  South  Park,  on  Platte  River,  Colorado,  altitude  9,000  feet  2. 
Trout  Creek  Divide,  9,350  feet  (approximate).  3.  Granite  on  Arkansas 
River,  8,883  feet.  4.  Puncho  Pass,  8,945  feet.  5.  Saguache,  on  the  head 
of  the  Rio  Grande,  7,723  feet.  6.  Bacon  Spring,  near  Fort  Wingate,  New 
Mexico,  7,189  feet.  7.  Fort  Wingate,  6,982  feet.  8.  Zuni  Mountains,  rather 
a  plateau  than  mountain-range,  with  an  altitude  of  seldom,  if  ever,  over 
9,000  feet.  9.  Zufii,  on  the  head  of  Zuni  River,  6,355  feet.  10.  Willow 
Spring,  7,195  feet.  11.  Camp  Apache,  5,000  feet.  12.  Tanks  south  of 
Camp  Apache,  5,624  feet.  18.  Gila  River,  18  miles  east  of  San  Cdrlos, 
2,769  feet.  14.  Camp  Grant,  4,833  feet.  15.  Tucson,  2,400  feet  (approx- 
imate). 

Of  course,  as  a  rule,  along  any  given  latitude  there  would  be  an 
eastern  or  a  western  slope  also,  as  this  line  is  not  far  from  the  meridian 
of  the  continental  axis.  An  absolutely  north  and  south  line  would  give 
somewhat  different  figures,  but  would  nevertheless  illustrate  the  same 
tiiitli. 

Intimately  connected  with  this  slope  of  the  continent  to  the  south  is 
the  geographical  distribution  of  the  forest  growth.  It  appears  that  the  one 
factor  of  all  others  in  the  problem  as  to  what  shall  be  assigned  as  the  lowest 
limit  of  timber,  is  the  lowest  point  on  the  plain  to  which  sufficient  moisture 
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shall  reach.     Hence  it  does  not  surprise  one  to  find  the  lowest  limit  of 
Coniferous  vegetation  ranging  somewhat  in  this  manner  as  one  goes  south : 

Feet. 

South  Park,  Colorado : 9,000 

Sagnache,  Colorado  (Pifion) 7,600 

Santa  F6,  New  Mexico  (Pinon )  7,100 

Fort  Wiofrate,  New  Mexico  (Pifion) 7,000 

Mogollon  Mesa,  Arizona  {Pinus  ponderosa) 6,500 

Mogollou  Mesa,  Arizona  (Oak)   6,200 

Camp  Grant,  Arizona  (Oak) 5,000 

Camp  Grant,  Arizona  (Pinua  ponderosa) 6,500 

Camp  Crittenden,  Southern  Arizona  (Oak) 4,749 

Camp  Crittenden,  Southern  Arizona  (Piniis ponderosa) 5,500 

In  other  words,  where  the  plain  breaks  up  into  a  well-defined  mountain 
range  or  peak  which  is  well  watered,  the  timber  begins  just  above  the  limit 
of  the  plain. 

The  upper  limit  of  forest  growth,  or,  as  it  is  called,  "  timber-line,"  is 
less  clearly  defined.  Dr.  Engelmann  has  clearly  pointed  out,  in  "The  Trans- 
actions of  the  Saint  Louis  Academy  of  Science''  for  1862,  p.  129,  that  near 
Denver  it  begins  just  at  about  the  altitude  it  disappears  in  Alpine  Europe; 
in  other  words,  that  it  ascends  in  our  Rocky  Mountain  Range  about  as  high 
above  the  great  plain  out  of  which  these  mountains  rise  as  it  does  on  the 
Alps  above  the  ocean  level ;  and  the  conclusion  appears  clear  that  this  plain 
receives  the  heat  freely  during  the  day,  and  its  dry  air  allowing  as  ready  a 
radiation  of  it  at  night,  it  (the  plain)  becomes  the  furnace  whose  heat  is  to 
carry  the  timber  to  so  unusual  an  altitude. 

Dr.  Engelmann  further  notes  that  the  popular  opinion  that  this  upper 
limit  is  carried  to  greater  altitudes  as  we  go  south  is  not  correct  The 
following  table  may  throw  some  further  light  upon  his  statements. 

The  upper  limit  of  trees  averages  between — 

Latitude  40-4LO  north,    7  peaks 11, 132+ 

Latitude  39-40O  north,  15  peaks 11, 036 

Latitude 38-390  north,    6  peaks 11,729 

Latitude  37-380  north,    2  peaks 10,625 

San  Francisco  Mountains,  35-360,  latitude  north 11, 547 

•Sierra  Blanca,  Arizona,  33-340,  latitude  north  . . 11, 100 1 1 

^  A  portion  of  the  material  for  this  table  I  have  obtained  from  Mr.  Ganuett's  admirable  **  List  of 
Elevations'' — a  paper  of  ^reat  labor  and  great  value. 
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The  fact  here  is  apparent  that  between  33-34°  it  is  actually  lower 
than  between  40-41°.  Even  though  this  be  but  a  single  isolated  fact,  the 
evidence  that  there  has  been  some  crudeness  of  observation  would  be 
further  confirmed  by  the  fact  that  the  same  table  shows  between  latitudes 
37-38°  it  reaches  so  low  as  10,625  feet  One  probable  source  of  error  in 
the  above  table  appeal's  from  some  observations  kindly  furnished  me  by 
Mr.  Francis  Klett.  Thus,  on  Meadow  Mountain  (California),  timber-line 
on  the  northern  side  was  11,200  feet,  and  on. the  southern,  12,000  feet.  A 
difference  of  800  feet,  actually  observed  (on  a  mountain  isolated  from  any 
great  radiating  surface,  and  one  of  a  knot  of  peaks)  between  northern  and 
southern  slopes,  should  lead  to  more  specific  statements  as  to  the  circum- 
stances under  which  observations  are  taken. 

However,  eliminating  such  exceptional  cases  as  Sierra  Blanca,  Colorado, 
10,410  feet,  on  the  one  hand,  and  La  Plata  Mountain,  Colorado,  12,080 
feet  on  the  other,  we  may  fairly  infer  these  remaining  thirty  peaks  were 
evenly  enough  divided  as  to  the  exposure,  etc.,  to  give  us  an  approximation 
to  the  truth,  and  it  would  then  even  confirm  Dr.  Engelmaan's  statement  that 
there  is  little  or  no  increase  of  altitude  in  timber-line  toward  the  equator, 
in  our  western  hemisphere,  south  of  the  41st  parallel  of  north  latitude. 

As  to  the  agricultural  prospects  of  Arizona  and  New  Mexico,  we  may 
safely  venture  on  two  assertions :  first,  that  in  neither  of  these  Territories 
have  we  reached  anything  like  the  real  possibilities  of  the  soil  and  climate ; 
second,  that  in  both  of  them  there  will  always  (so  long,  at  least,  as  the 
present  climate  endures)  be  an  enormous  percentage  of  waste  land  so  far  as 
raising  crops  are  concerned;  of  this,  much  may  be  made  available  for 
grazing  purposes,  and  the  remainder  will,  from  its  want  of  water,  always 
be  worthless. 

The  Valley  of  the  Rio  Grande,  from  Loma,  in  Colorado,  south,  may  be 
regarded  as  one  continuous  agricultural  area,  unpromising  in  appearance, 
but  rich  in  the  elements  of  vegetable  life.  Throughout  its  entire  length, 
the  cereals  may  be  produced,  and  south  of  Santa  Fd  such  fruits  as  grapes 
and  apricots  yield  an  abundant  crop.  The  ordinary  garden  vegetables  do 
well.  This  is,  however,  a  mere  strip,  for  the  adjacent  hills  are  at  once 
assigned  to  the  division  of  sage-brush  deserts.     Like  the  Valley  of  the  Nile, 
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that  of  the  Rio  Grande  receives  its  fertilizing  in  the  frequent  overflows  to 
whicS  it  is  subject,  and  in  the  mud  carried  suspended  in  the  water  used  for 
irrigating.  But  unlike  the  Valley  of  the  Nile,  the  overflow  can  hardly  be 
called  periodic.  Dr.  Oscar  Loew  has  furnished  the  means  of  a  comparison 
in  his  table,  vol.  iii,  page  578 : 


Potassa J. . 

Soda 

Lime 

Carbonate  of  lime 

Magnesia 

Oxide  of  iron 

Alumina 

Silicic  acid 

Sulphate  of  lime 

Phosphoric  acid 

Water  and  trace  of  organic  matter 


Kio  Grande  Mud. 

NUe  Mud. 
(Analysis  of  Homer.) 

1.784 

0-473 

0.79s 

0.533 

I.751 

1.901 

5-190 

3-717 

O.181 

0.762 

J           14.890 

31.870 

70.010 

54.585 

Trace 

0.245 

0.092 

Not  determined. 

5.012 

5.701 

99.705 

99.818 

The  comparison  shows,  as  Dr.  Loew  indicates,  more  potassa  for  the  Rio 
Grande  mud,  but  less  phosphoric  acid,  than  the  mud  of  the  Nile,  whilst 
the  Nile  mud  has  a  greater  absorptive  power  for  moisture  than  the  Rio 
Grande,  because  of  its  greater  quantity  of  hydrated  oxide  of  iron.  Except 
the  enriching  material  thus  conveyed,  such  long  tilled  lands  as  those  of  the 
older  Indian  pueblos  have  had  no  other  fertilizer.  And  this  fact  confirms 
Dr.  Loew's  statement  that  the  water  is  the  all-sufficient  source  of  supply. 

In  other  locaHties,  as  the  one  he  cites,  three  miles  north  of  Silver  City 
(p.  579),  he  attributes  the  success  in  raising  corn  to  a  moist  subsoil  (water 
being  reached  in  16  feet)  and  deep  planting  of  the  seed.  But  in  Southern 
Colorado,  in  the  San  Luis  Valley,  where  water  is  reached  at  a  much  less 
depth,  irrigation  is  still  found  requisite. 

The  Valley  of  the  Colorado  Chiquito,  though  now  hardly  under  the 
domain  of  agriculture,  might  be  expected  to  produce  large  crops  of  grain, 
fruit,  and  vegetables  when  once  water  is  furnished  by  irrigation.* 

Indeed,  at  the  foot  of  the  Mogollon  Mesa,  and  for  some  distance  up  the 

*  I  alludo  hero  to  the  upper  portion  of  this  valley.    I  have  no  personal  knowledge  of  its  lower  part. 
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slopes,  we  may  infer  that  tlje  condensation  of  moisture  by  the  higher  peaks 
might  make  it  possible  to  avoid  the  necessity  for  irrigation.  Timber  is  close 
at  hand. 

Salt  River  Valley  is  known  to  produce  well,  but  the  fact  of  there 
being  no  market  for  the  crops  has  driven  many  of  the  settlers  out. 

The  Gila  Valley  proper,  though  intensely  hot,  furnishes  many  in- 
stances of  good  return  for  labor. 

The  San  Pedro  Valley  ha^  already  thousands  of  acres  under  cultiva- 
tion, and  produces  good  crops  of  barley  and  com. 

The  Sanoita  Valley,  on  the  southern  border  of  the  Territory,  though  it 
has  some  land  which  may  be  irrigated  and  which  is  of  surpassing  fertility, 
must  be  regarded  as  rather  a  grazing  than  a  farming  region.  It  is  well 
grassed,  and  has  timber  close  at  hand.  This  (as  also  the  San  Pedro)  has 
the  unfortunate  reputation  of  being  most  unhealthy  regions.  The  fact, 
however,  is  that  the  endemic  diseases  are  such  as  give  a  low  rate  of  mor- 
tality, and  may  be  readily  prevented.  It  is  fair  to  make  the  statement  that 
neither  are  now  worse  than  were  Indiana  or  Illinois  a  few  years  ago. 

The  region  of  the  San  Francisco  Mountains  is  said  by  Dr.  Loew  to  be 
well  watered,  fertile,  and  suitable  for  farming  homes.  He  adds :  The  "  soil 
is  comparatively  very  rich  in  phosphoric  acid,  and  therefore  most  excellent 
for  grain  and  corn ;  for  beans,  peas,  and  lentils  an  addition  of  gypsum 
would  be  an  improvement,  these  requiring  more  sulphur." 

It  is  now  well  proven  that  almost  all  the  elements  of  plant  life  must 
pass  through  the  roots  and  thence  ascend  to  the  leaves  to  undergo  elabora- 
tion previous  to  the  final  acts  of  metastasis.  Hence  it  follows  that  under  the 
dry  air  and  high  temperature,  where  water  is  given,  the  processes  of  plant 
life  must  be  very  active,  and  that,  (as  in  most  of  this  region)  where  abund- 
ant food  is  supplied,  and  of  proper  quality,  either  directly  from  the  soil 
or  by  the  water  used  in  inigating,  or  by  both,  enormous  returns  may  be 
anticipated.  Facts  do  not  controvert  the  conclusion,  as  a  comparison  of 
the  yield,  per  acre,  of  cereals  and  of  garden  vegetables,  between  say 
Kansas  or  Nebraska  (or  even  an  older,  better  tilled  State),  and  some 
portions  of  Arizona,  New  Mexico,  or  California,  would  show. 

The  indigenous  grasses,  though  somewhat  localized  in  their  distribu- 
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tion,  and  seldom  forming  a  dense  sward,  are  exceedingly  nutritious,  and  stock 
will  make  long  marches  having  no  other  food.  Among  them  we  may  espe- 
cially allude  to  the  various  "  bunch-grasses"  of  Colorado,  i.  e.j  Eriocoma^ 
Festuca^  and  Poa^  and  more  notably  still  the  Boutehuas  of  Southern  Arizona, 
where,  without  much  distinction,  all  are  called  "grama". 

I  am  here  again  indebted  to  the  researches  of  Dr.  Loew  for  the  following 
analyses  of  grasses.  See  Lieutenant  Wheeler's  Annual  Report  to  the  Chief 
of  Engineers,  1875,  page  138. 

Festuca  ovina,  from  an  altitude  of  10,000  feet,  on  the  Jemez  Mount- 
ains, New  Mexico  : 

Water 12.3 

Ash 6.4 

Fibre 30^ 

Fat. 1.6 

AqaeoQS  extract  (of  which  0.07  is  sagar)  ... 12.2 

Sagar,  formed  on  digestion  with  dilate  hydrochloric  acid 10.8 

Extracted  by  potassa,  and  loss 27.6 

100.0 
BouTELOUA  OLiGOSTACHYA,  coUocted  September  7  in  the  Abiquiu  Mount- 
ains, New  Mexico,  at  an  altitude  of  7,500  feet: 

Water 12.0 

Ash 7.8 

Fibre 24.4 

Fat 2.4 

Aqueoas  extract  (0.08  sugar) 14.1 

Sagar,  formed  on  digestion  with  dilate  hydrochloric  acid 22.2 

Extracted  by  dilate  potassa,  and  loss 17.1 


100.0 
BouTELOUA  HiRSUTA,  Collected  near  Las  Vegas,  New  Mexico,  November 
16,  at  an  altitude  of  6,500  feet;  it  was  dead  and  dry,  but  without  loss  of 

nutritive  properties : 

Water 13.0 

Ash 6.5 

Fibre 19.1 

Pat 2.1 

Aqaeoas  extract  (0.09  sagar) 33. 8 

Sagar,  formed  on  digestion  with  dilate  hydrochloric  acid 2G.  3 

Extracted  by  dilate  potassa,  and  loss 19. 2 

100.0 


GENERAL  EEPOET. 


33 


It  may  not  be  considered  out  of  place  to  give  some  consideration  to 
the  forestry  of  this  and  the  Colorado  region.  The  subject  is  now  one  of 
growing  interest,  and  it  is  not  improbable  will  before  long  become  a  subject 
for  legislation. 

The  impression  gained  by  a  resident  on  the  eastern  side  of  our  domain, 
from  what  he  sees,  or  has  been  taught  of  the  region  about  him,  is,  that 
North  America,  from  ocean  to  ocean,  is  practically  a  timber  area.  True, 
he  has  heard  of  the  Western  plains  and  prairies  and  deserts,  but  that  these 
treeless  stretches  are  actually  larger  by  far  than  the  timber  areas  does  not 
occur  to  him,  nor  does  it  appear  probable  to  him  that  in  the  near  future 
want  of  timber  can  become  a  serious  drawback  to  our  national  prosperity. 

This  is  one  standpoint  from  which  the  subject  may  be  considered. 
Another  is  the  influence  of  extensive  forests  upon  the  climate.  Do  they 
increase  the  rainfall?  or  do  they  simply  aid  in  obtaining  better  results  with 
less  damage  from  what  does  fall  f  How  far  can  we  use  them  to  reclaim 
waste  areas?     Will  it  pay? 

From  the  following  table  we  may  see  the  proportionate  area  of  wooded 
to  open  land  in  our  *^  West"  that  fairly  comes  within  the  scope  of  this  report: 


Territory  or  State. 


Colorado 

Utah 

New  Mexico 
Arizona.... , 
Nevada  .... 
California . . . 

Texas 

Kansas 

Nebraska  . . 


Total  area  in 

Area  of  wood- 

acres. 

land  in  acres. 

66,880,000 

6, 667, 469 

54, 065, 043 

5.391,883 

77, 568, 640 

4,710,388 

72, 906, 240 

4,373,065 

7ii737,6oo 

3.589,869 

120, 947, 840 

9, 604, 607 

175,587.840 

46, 960, 123 

52, 043, 520 

2,954,751 

48, 636, 800 

.    2,541,524* 

This  table  will  serve  at  least  to  show  how  small  in  proportion  to  the 
open  area  is  that  of  the  timber  in  our  Western  domain.  Professor  Brewer 
remarks,  in  his  Analysis  of  our  Forest  Resources  (in  Walker's  Statistical 
Atlas,  and  afterward  republished  in  the  Agricultural  Report  for  1875,  p. 
352)  :  **  It  is  possible  to  cross  the  continent  from  the  Pacific  Ocean  to  the 
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*  Heport  of  the  Commissioner  of  Agriculture  for  1875;  p.  247. 
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GuK  of  Mexico  without  passing  through  a  forest  five  miles  in  extent,  or 
large  enough  to  be  indicated  on  the  map."  Then,  again:  "  The  woodlands 
of  the  East  are  separated  from  those  of  the  West  by  a  broad  treeless  plain 
from  six  to  fifteen  degrees  wide."  It  may  be  worth  noting  also  that  there 
is  in  these  States  and  Territories  an  absolute  want  of  a  hard  wood  like 
our  Eastern  hickory,  and  almost  no  large  growth  of  oak^  such  as  toe  find  here. 
The  statement  has  been  made  that  in  the  State  of  Texas  there  is  an  area 
four  times  as  large  as  the  State  of  Pennsylvania,  over  which  there  is  neither 
a  tree  nor  a  shrub.^  Making  allowance  for  the  extravagance  of  this  asser- 
tion, it  is  sufficient  to  indicate  how  wide  are  its  treeless  areas. 

In  view,  then,  of  the  acknowledged  fact  that  in  our  older  and  more 
densely  populated  States  we  have  an  impending  dearth  of  timber,  would 
not  a  wise  political  economy  endeavor  to  obviate  such  a  result  in  our  Western 
regions  ?  Tree  destruction  began  with  us  as  a  necessity,  but  it  has  been 
matured  into  an  instinct  With  the  comparatively  small  quantity  of  timber 
actually  growing  in  the  Western  Territories,  with  the  certainty  of  a  demand 
for  an  enormous  quantity  a?  these  regions  are  opened  up,  does  it  not  appear 
that  some  restriction  should  be  imposed  on  the  almost  ruthless  destruction  of 
the  forests  on  the  public  domain  f  Take  for  example  the  Santa  Rita  Mountains 
in  Southern  Arizona,  from  which  probably  all  the  available  timber  will  be 
removed  before  the  real  current  of  a  steady  and  substantial  immigration 
shall  have  set  into  the  neighboring  Sanoita  Valley.  Or  the  instance  fur- 
nished  by  Kern  County  in  California  might  be  8tiU  more  in  point,  as  ite 
speedy  settlement  is  sure.  Yet,  actually  in  advance  of  this,  what  timber  there 
is,  is  actually  being  swept  away.  Mr.  John  Muir's  paper  on  the  Post-Glacial 
History  of  the  Sequoia  gigantea^  in  the  Proceedings  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  1876,  page  252,  puts  the  case  very 
strongly.  He  tells  us  that  "one  sawmill  on  the  Kaweah  cut  over  2,000,000 
feet  of  ^ big  tree'  lumber  last  season'' (1875),  "and  that  in  these  milling 
operations  waste  far  exceeds  use,  for  after  the  choice  young  manageable  trees 
on  any  given  spot  have  been  felled,  the  woods  are  fired  to  clear  the  ground 
of  limbs  and  refuse  with  reference  to  further  operations,  and  of  course  most 
of  the  seedlings  and  saplings  are  destroyed."    Then,  too,  come  the  destruc- 

*  The  entire  area  of  Texas  being  less  than  six  times  that  of  Pennsylvania. 
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tive  fires  purposely  started  to  clear  away  the  underbrush  that  the  bands  of 
sheep  may  be  more  readily  cared  for  and  grazed. 

It  can  hardly  be  out  of  place  to  contrast  such  a  wilful  waste  with  the 
wise  provision  of  the  Swedish  law  (enacted  prior  to  1647),  which  compels 
the  "private  owner  to  plant  and  protect  from  cattle  two  timber  trees  for  every 
one  cut!^ 

It  may  fairly  become  a  question  as  to  whether  it  would  not  be  money 
well  invested  if  the  general  and  state  governments  were  to  anticipate  future 
wants  and  plant  extensive  areas  of  oiir  Western  domain  with  hardy  and 
rapidly  growing  timber  trees.  It  appears  from  the  latest  statistical  infer- 
mation  available  that  already  the  States  and  Teixitories  comprising  our 
domain  are  in  the  percentage  of  timber  area  to  the  entire  surface  actually 
below  Norway,  Sweden,  Russia,  and  Germany.  In  view  of  what  we  have 
anticipated  in  the  way  of  increased  population,  this  is  rather  an  alarming 
statement. 

Will  tree  planting  succeed  on  our  open  Western  lands  I  What  trees 
can  be  grown,  and  will  they  add  to  our  material  resources  ?  Here  we  can 
only  appeal  to  facts.  We  must  premise  by  saying  that  to  the  young  trees 
planted,  care  and  protection  must  be  accorded.  In  other  words,  they  must 
be  regarded  as  a  crop  to  be  protected  from  cattle  and  have  the  ground 
prepared  for  their  reception.  This  being  granted,  we  may  fairly  expect 
that  over  a  large  part  of  our  domain  we  should  have  results  something  like 
tliose  furnished  by  Mr.  Longstreth,  forester  to  the  Atchison,  Topeka  and 
Santa  F^  Railroad.  After  three  years'  growing,  the  following  percentage 
of  each  survived  and  was  growing  well : 

Per  cent. 

Silver- maple,  one  year  old  when  planted 50 

Box-elder,  one  year  old  when  planted ' 60 

Honey-locast,  one  year  old  when  planted 95 

Catalpa,  one  year  old  when  planted 100 

Ailanthns,  one  year  old  when  planted * 100 

American  elm,  one  year  old  when  planted 90 

The  same  authority  furnishes  many  other  statistics,  but  as  they  are 
not  founded  on  any  longer  experience,  I  omit  all  save  those  from  the  fourth 
station  in  Kansas,  at  Spearville,  283  miles  west  of  the  eastern  line  of  the 
State.     The  elevation  is  2,480  feet,  and  is  high  upland  prairie,  and  known 
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as  Dry  Ridge.  He  adds  that  the  growth  was  slower,  but  that  quite  as 
many  of  the  trees  lived.  We  may  in  many  respects  consider  this  a  crucial 
test.  After  three  years'  growth,  the  following  percentages  were  alive  and 
thriving: 

Per  cent. 

Silver-maple,  one  year  old  when  planted 00 

Box-elder,  one  year  old  when  planted 80 

Honey-locust,  one  year  old  when  planted 100 

Ailanthns,  one  year  old  when  planted 100 

Statistics  from  New  Mexico  and  Arizona  are  meagre  in  the  extreme. 
There  is  no  doubt,  however,  but  that  thousands  of  trees  of  the  indigenous 
cottonwoods,  and  of  box-elder,  Ailanthus,  and  China-tree,  could  be  grown 
along  the  irrigating  ditches  and  in  other  moist  places :  enough  to  raise  the 
farmer  in  a  few  years  beyond  any  immediate  want  for  his  most  needed 
woods,  and  to  largely  spare  the  drain  on  the  pine  forests  that  cover  the 
remoter  mountains.  It  is  in  the  highest  degree  probable  that  some  of  the 
various  Australian  trees,  now  being  so  successfully  cultivated  in  California, 
especially  some  of  the  Eucalyptus  species,  could  be  made  to  do  well  in  the 
warmer  valleys  of  New  Mexico  and  the  warmer  ones  in  Arizona  where  water 
may  be  had.  These  trees,  as  rapid  growers,  and  as  making  good  lumber, 
are  of  great  value. 

We  must  still  regard  the  problem  a  mooted  one  as  to  whether  or  not 
forests  actually  increase  the  rainfall  of  any  region.  The  probabilities, 
however,  appear  to  be  against  the  supposition  that  they  do.  There  can  be, 
I  think,  no  reasonable  doubt  but  that  they  aid  in  obtaining  greater  benefits 
from  what  does  fall.  I  am  aware,  of  recent  observations  in  France  which 
would  appear  to  make  even  this  doubtful,  but  I  think  the  facts  are  so  well 
established  here  that  they  may  be  regarded  as  above  suspicion.  The 
paper  by  Mr.  Muir,  already  quoted,  gives  a  striking  illustration  of  this  in 
the  case  of  the  Sequoia  gigantea,  and  other  instances  not  less  apt  might  be 
furnished.  Mr.  Cooper,  of  Santa  Barbara,  has  elaborated  at  some  length  a 
plan  for  obtaining  larger  results  in  agriculture  from  the  same  quantity  of 
water  by  making  the  shade  of  the  eucalyptus  diminish  the  excessive  evapo- 
ration of  the  water.     The  details  of  this  will  be  considered  elsewhere.* 

*  It  may  be  considered  a  question  as  to  whether  the  water  taken  np  by  the  roots  would  not  equal 
or  exceed  that  saved  from  evaporation. 
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Of  course,  the  question  as  to  how  long  we  must  wait  for  these  trees  to 
develop  into  timber  is  another  element  of  the  problem,  and  this  will  vary 
with  the  particular  species  of  tree.  In  California,  we  might  expect  the  blue 
gum  would  in  five  years  be  large  enough  to  use  as  fuel  and  as  fencing,  but 
we  could  hardly  expect  it  to  have  suflficient  girth  to  answer  most  commer- 
cial purposes  inside  of  thirty  years.  Emerson,  in  his  "  Trees  and  Shrubs 
Growing  Naturally  in  the  Forests  of  Massachusetts",  instances  a  white  pine 
planted  near  Paris  thirty  years  before,  that  had  attained  a  diameter  of  3 
feet  and  was  80  feet  high.  Marsh,  in  "Man  and  Nature",  p.  274,  tells  of 
another  that  in  thirty-six  years  had  grown  to  25  inches  in  diameter.  The 
Ailanthus,  American  elm,  and  chestnut  may  be  given  as  illustrations  of 
rapid  growth.     Either  of  these  would  in  thirty  years  produce  gopd  timber. 

The  Nevada  and  Utah  districts  have  been  so  thoroughly  elaborated  by 
Mr.  Watson  in  Vol.  V.  of  King's  Reports,  that  no  further  statements  con- 
cerning them  are  requisite.  There  is  also  an  able  article  by  Dr.  W.  J. 
Hoffinan  on  the  distribution  of  vegetation  in  portions  of  Nevada  and  Ari- 
zona, in  the  American  Naturalist  for  June,  1877.  Dr.  HoflFman's  former 
connection  with  this  Survey,  his  opportunities  for  observation,  and  his  zeal 
in  botany,  confer  a  special  value  on  his  paper. 

I  am  indebted  to  my  friend  Dr.  George  Martin,  of  West  Chester,  Pa , 
for  the  following  important  note : 

Mean  annaal  rainfall  in  Philadelphia  for  43  years,  t.  «.,  from  1825  to  1867, 

iuclasive 44.02  inches. 

Thus,  mean  for  the  first  series,  21^  years,  of  this  period 42.12  inches. 

For  the  second  series  of  the  above  period —  45.86  inches. 

Taken  from  Smithsonian  Tables  (May,  1872). 

Mean  annual  rainfall  in  West  Chester,  Pa.,  for  18  years,  i.  c.,  from  1860  to 

1877,  inclusive 51.18  inches. 

Thus,  mean  for  the  first  series  of  9  years  of  above  period 50.16  inches. 

For  the  second  series  of  same  period 52.20  inches. 

Taken  from  Register  of  Dr.  Jesse  G.  Green. 

All  will  admit  that  a  large  body  of  woodland  has  been  cleared  during  these  periods 
in  the  vicinity  of  both  these  stations,  and  yet  there  has  been  an  increase  in  precipitation. 

It  will  not  do  to  compare  the  observations  taken  at  West  Chester  with  those  of 
Philadelphia  unless  the  whole  series  could  be  taken,  as  the  local  influences  and  errors 
of  instruments  have  not  been  eliminated.  Each,  however,  is  complete  and  conclusive 
in  itself. 
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CHAPTER    III. 


NOTES  ON  ECONOMIC  BOTANY. 

Bebbebis  Aquifolium,  Pursh.  Oregon  Grape. — According  to  Dr.  En- 
gelman,  this  is  also  called  in  Colorado,  Mountain  Gbape,  and  the  juice 
when  fermented  makes,  on  the  addition  of  sugar,  a  palatable  and  whole- 
some wine. 

Caulanthus  cbassicaulis,  Watson.  Wild  Cabbage. — Sometimes  used 
as  food,  when  a  better  substitute  cannot  be  found. 

Fbemontia  Califobnica,  Torr.  California  Slippery  Elm. — ^Though  to- 
tally unlike  Eastern  slippery  elm  in  its  botanical  characteristics,  the  inner 
bark  develops  large  quantities  of  mucilage  when  wet ;  in  this  respect  sharing 
the  peculiar  properties  of  some  other  members  of  the  order.  Used  in  Cali- 
fornia to  make  poultices,  etc. 

Ebodium  cicutabium,  L.  Her.  Alfilaria*  Pin  Cloverj  Pin  Grass. — A 
valuable  forage  in  California,  Arizona,  and  New  Mexico ;  eagerly  eaten  by 
the  stock.  Gay  {Historia  de  Chile^  Botanica,  torn,  prim  p.  388)  speaks  of 
both  this  and  E.  moschatum  as  among  the  best  natural  forage-plants  of 
Chili,  and  believes  them  to  be  indigenous.  It  is  strange  that  little  or  noth- 
ing is  said  concerning  their  value  in  this  respect  in  European  works.  I  can 
only  account  for  this,  that  on  the  more  constantly  green  swards  of  the  East 
stock  does  not  seize  upon  it  with  the  same  avidity  that  it  does  in  a  country 
where  it  remains  green  after  all  else  is  dead,  and  grows  where  nothing  else 
will  flourish. 

Labeea  Mexicana,  Moricand.  Creosote-bush. — Common  from  Western 
Texas  to  Kern  County,  California,  and  southward  into  Mexico.  Dr.  Loew's 
examination  proves  that  "  the  reddish-brown  exudate  on  the  branches"  will 
yield  a  red  coloring-matter  showing  all  the  reactions  of  cochineal. 

"  The  alcoholic  extract  of  the  leaves  on  evaporation  yields  a  greenish- 
brown  residue  of  a  specific  and  somewhat  disagreeable  odor,  more  strongly 
perceptible  on  boiling  the  extract  with  water.     This  residue  is  only  to  a 

*  CommoDly  spelled  as  above,  bat  the  correct  orthography  appears  to  be  Alfilerillo, 
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small  extent  soluble  in  water,  and  the  solution  has  an  acid  reaction.  It 
yields  a  light  yellow  precipitate  with  acetate  of  lead.  The  part  of  the  alco- 
holic extract  that  is  insoluble  in  water  is  easily  soluble  in  alkalies.  It  also 
dissolves  in  nitric  acid  at  a  moderate  heat,  whereby  oxydation  takes  place. 
On  addition  of  water,  a  yellow,  brittle  mass  is  precipitated."  The  Mexi- 
cans are  said  to  use  an  infusion  of  the  leaves  for  bathing  in,  in  rheumatic 
afltections.     See  Vol.  Ill,  Wheeler's  Reports,  pp.  608-9. 

Rhus  diversiloba,  T.  &  G.  Poison  Oaky  Teara. — Much  like  our  poison 
oak  of  the  Eastern  States.  Common  on  the  Pacific  coast.  For  remedy  see 
Grinddia  robusta. 

Negukdo  aceboides,  Moench.  Box-Elder. — ^Bearing  in  mind  the  great 
success  of  the  experiments  with  this  tree  in  Kansas  and  Nebraska,  and  its 
wide  range  over  the  more  arid  areas  of  our  Southwest,  it  may  be  well  to 
remember  it  in  further  attempts  at  tree  culture.  Though  hardly  to  be 
considered  as  a  valuable  timber,  it  may  fairly  be  reckoned  on  the  shade 
and  fuel  list,  and  fairly  associated  in  this  respect  with  the  following: 

ScHiNUS  MOLLE,  Linn.,  from  Mexico  and  South  America. — ^Now 
grown  in  Southern  California  under  the  name  of  Pepper  Tree  and  Chili 
Pepper. 

Prosopis  juliflora,  DC.  Mesquit.  Algardba  of  the  Mexicans. — Grows 
from  Southeastern  California  east  to  Texas,  where  it  attains  the  tree  size,  and 
forms  dense  thickets;  extends  south  into  South  America.  The  gum  exud- 
ing from  this  tree  closely  resembles  gum  arabic  in  appearance  and  in  its 
properties,  and  may  some  day  become  an  importent  article  in  toade.  The 
pods  while  yet  in  pulpy  condition  are  a  valuable  forage,  eagerly  eaten  by 
animals,  and  on  which  they  actually  thrive  whUe  mating  hard  marches. 
The  beans  contain  thirty  per  cent,  of  grape-sugar.  Dr.  Loew  asserts  that 
the  Comanche  Indians  prepare  an  alcoholic  beverage  from  them.  As  a 
fuel  it  ranks  with  the  hickory  of  the  Eastern  States,  and  the  charcoal  made 
from  it  is  said  by  Dr.  Loew  to  be  of  the  best  quality  for  metallurgical  ^nd 
smelting  purposes.  Besides  this  species,  there  is  another,  hardly  less  useful, 
t.  c,  P.  pvbescenSy  Benth.,  the  Screw-Bean,  the  pods  of  which  are  ground 
into  flour  by  the  Indians.  The  wood  of  both  species  is  of  great  value  in 
some  of  the  arts. 
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OxYTROPis  LAMBEETi,*Pursh,  in  Colorado;  and  Astragalus  Hornii  and 
Astragalus  lentiginosus  var.  Fremontii,  in  California,  are  known  as  loco- 
plants.  The  term  locOj  simply  meaning  foolish,  is  applied  because  of  the  pe- 
culiar form  of  dementia  induced  in  the  animals  that  are  in  the  habit  of  eating 
the  plant  In  Arizona,  I  was  told  that  Hosackia  Purshiana  produces  effects 
similar  to  the*  above  plants,  but  I  have  no  certain  knowledge  concerning  it. 

Whether  the  animals  (horses  chiefly)  begin  to  eat  the  plant  from  neces- 
sity (which  is  not  likely)  or  from  choice,  I  am  unable  to  say.  Certain  it  is, 
however,  that  once  commenced,  they  continue  it,  passing  through  temporary 
intoxication  to  a  complete  nervous  and  muscular  wreck  in  the  later  stages, 
when  it  has  developed  into  a  fully  marked  disease,  which  terminates  in 
death  from  starvation  or  inability  to  digest  a  more  nourishing  food.  The 
animal  toward  the  last  becomes  stupid  or  wild,  or  even  vicious,  or  again 
acting  as  though  attacked  with  ^'blind  staggers". 

Dr.  Horatio  Wood,  jr.,  has  recently  brought  to  light  (Phila.  Med. 
Times,  voL  vii,  p.  510)  a  new  alkaloid  in  Sophora  speciosa^  Benth.  This 
he  names  sophoria.  In  its  action  it  resembles  Calabar  bean.  This  alkaloid 
is  a  spinal  sedative,  producing  death  through  the  respiration.  One-twentieth 
of  a  grain  of  an  impure  specimen  of  this  alkaloid  produced  a  profound 
sleep,  lasting  many  hours,  in  a  half-grown  cat.  Mr.  Bellinger,  of  Texas, 
states  that  the  Indians  near  San  Antonio  use  it  as  an  intoxicant,  half  a  bean 
producing  *' delirious  exhilaration  followed  by  a  sleep  which  lasts  two  or 
three  days";  and  it  is  asserted  that  a  whole  bean  would  kill  a  man.        ' 

Mr.  Lemmon  has  noted  Astragalus  Mortoni  "as  a  deadly  sheep  poison" 
in  California.     See  Brewer  &  Watson,  Bot.  Cal.,  vol.  i,  p.  155. 

This  order  (Leguminosce)  was,  until  lately,  regarded  as  on  the  whole 
rather  innocuous,  but  recent  discoveries  have  brought  to  light  quite  a  num- 
ber of  plants  of  bad  repute. 

Cercocarpus  ledifolius,  Nutt.  Motmtain  Mahogany, — Growing  in 
the  mountains  of  California  to  be  a  tree  twenty  feet  or  more  high.  The 
wood  when  dry  is  dark-colored  and  excessively  hard.  It  may  yet  be  made 
available  in  the  arts,  as  the  wood  takes  a  beautiful  polish. 

*  The  alooholio  extract  of  this  plant  failed,  when  hypodermically  iDjeoted  by  Dr.  H.  C.  Wood,  to 
prodnce  poisonoas  symptoms  in  the  lower  animals.  He  hence  concludes  it  is  a  mistake  to  regard  it  as 
one  of  the  "  loco  plants  ". 
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Eucalyptus  globulus,  LabilL  Aiistralian  Blue  Gum. — Now  planted  by 
thousands  in  Southern  California.  This  tree  is  of  very  rapid  growth,  and 
makes  withal  a  solid,  close-grained,  enduring  timber.  Mr.  Cooper,  of  Santa 
Barbara,  estimates  the  gain  in  growing  this  to  be  greater  than  that  derived 
from  the  cereals.  As  to  its  value  from  a  medicinal  standpoint,  I  am  free 
to  say  it  has  in  every  instance  disappointed  me  in  its  anti-periodic  effects, 
I  do  not  regard  it  (though  I  have  used  it  heroically)  as  in  any  sense  the 
peer  of  the  preparations  derived  from  cinchona.  It  is,  however,  not  im- 
probable that  the  enormous  evaporation  from  the  surfaces  of  the  leaves  and 
young  shoots  may  be  a  means  of  improving  the  sanitary  condition  of  a 
moist,  boggy,  ague-cursed  area,  when  the  trees  are  planted  in  masses,  but 
the  idea  that  any  mere  cordon  of  trees  around  a  home  would  protect  it 
appears  improbable,  not  to  say  preposterous.  However,  I  am  bound  to 
say  we  are  yet  without  suflficient  data  on  which  to  base  an  absolute  con- 
clusion. In  such  regions  as  the  Sanoita  Valley,  Cienega,  or  San  Pedro  in 
Southern  Arizona,  it  would  doubtless  flourish,  and  a  few  years  hence  be  of 
immense  value  as  a  timber  tree.  The  Southern  Rio  Grande  Valley  offers 
another  suitable  spot  for  its  introduction.  While  this  species  will  not 
endure  cold  weather,  it  is  to  be  remembered  that  there  are  others  of  the 
genus  that  are  hardier  and  almost  as  valuable  as  timber.  These  would 
probably  be  well  worth  a  trial  in  Arizona  and  New  Mexico. 

MfiNTZELiA  ALBiCAULis,  Dougl. — The  Indians  in  Southeastern  California 
pound  up  the  seeds  of  this,  making  thus  one  of  their  forms  of  piiioli.  Some- 
times also  used  by  them  in  a  kind  of  cake. 

CucuEBiTA  PEEENNis,  Gray.     Chili  CojotCy  and  Calabazilla  in  Southern 

California. — Brewer  &  Watson  assert,  in  Fl.  Cal.p.  239,  "that  the  pulp  of  the 
green  firuit  is  used  with  soap  to  remove  stains  fi-om  clothing,  and  that  the 

macerated  root  is  used  as  a  remedy  for  piles,  and  the  seeds  are  eaten  by  the 
Indians." 

Cymoptekis  Fendleri,  Gray.  Ghimaja  of  New  Mexico. — This  plant 
emits,  when  in  decoction,  a  peculiarly  strong  and  pleasant  odor,  not  unlike  G. 
anisatuSj  which  it  closely  resembles.  The  residents  in  and  about  Santa  F^  are 
in  the  habit  of  using  this  as  the  chief  ingredient,  after  whisky,  to  form  a  warm- 
ing, stomachic  '* bitters'',  which  is  immensely  popular,  as  anything  is  likely 
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to  be  which  improves  in  any  way  the  whisky  of  the  region.  A  less  objec- 
tionable use  is  made  of  it  by  using  it  as  a  stuffing  in  a  leg  of  roast  mutton, 
the  whole  mass  of  which  it  permeates  with  its  pleasant  flavor.  It  is  not 
unlikely  that  ere  long  this  plant  will  be  made  the  basis  of  another  quack 
constitutional  invigorator.  There  is  probably  no  doubt  of  its  being  a  good 
carminative,  and  it  may  also  prove  to  a  certain  extent  tonic. 

OsHA. — This  root,  so  well  known  in  and  around  Santa  F^,  is  derived 
from  an  unknown  plant,  probably  a  Peucedanum.  Dr.  Herman  Haupt,  jr., 
has  furnished  a  careful  analysis  of  the  root  in  the  Am.  Jour.  Pharm.  Aug. 
1, 1873,  p.  347,  in  which  he  concludes  that  his  results  indicate  the  presence 
of  "an  acid  not  identical  with  angelic  acid;  it  appears  to  be  a  new  acid 
hithei-to  unknown,  and  to  deserve  to  be  distinguished  by  the  name  of  Oshaic 
acid.  From  1 00  grains  of  the  air-dried  root  8  grains  of  ashes  were  obtained, 
containing  iron,  aluminum,  sodium,  and  potassium."  It  is  probably  this 
plant  to  which  Dr.  Loew  alludes,  under  name  of  Angelica^  in  Vol.  Ill, 
Wheeler's  Reports,  p.  608.  It  is  alleged  to  have  tonic  properties.  Better 
specimens  are  desirable,  as  it  is  altogether  probable  the  plant  is  an  old, 
well-known  species.  It  may  have  remedial  powers  that  will  stand 
investigation. 

According  to  Messrs.  Brewer  and  Watson,  in  Flora  of  California,  the 
roots  of  Carum  Gairdneri  and  C.  Kelloggii  are  a  prominent  article  of  food 
among  the  California  Indians,  as  are  also  the  roots  of  most  of  the  species  of 
Cymopterus  and  Peucedanum. 

EuPATORiUM  Beblandieei,  DC. — ^A  specimen  of  this  was  handed  me  at 
the  Chiricahua  Agency  in  Southern  Arizona,  and  the  statement  made  that  the 
Apache  Indians  there  were  in  the  habit  of  using  it  as  a  substitute  for  tobacco. 
At  first  I  was  disposed  to  accept  the  statement  cum  grano  salis,  but  have 
since  discovered  that  other  species  are  elsewhere  used  in  a  like  manner.  On 
trial,  I  find  the  smoke  devoid  of  any  marked  flavor,  but  rather  acrid  when 
passed  through  the  nostrils.  It  also  appears  to  have  some  more  marked  prop- 
erty in  a  very  slight  degree,  as  indicated  by  a  gentle  nervous  tremor  induced 
in  smoking.  The  dry  leaves  when  rubbed  in  the  hand  emit  faintly  a  rather 
resinous  odor.  There  is  no  doubt  but  that  it  would  be  quite  as  pleasant  and 
satisfactory  as  much  of  the  drugged,  cheap  tobacco  now  on  the  market. 
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Gbindelia  robusta,  Nutt.  Gum  Plant  of  California. — ^This  plant  has 
recently  come  into  notice  as  a  remedy  in  poisoning  from  Bhus  diversUoha 
(Poison  Oak  of  California).  So  far  as  I  know,  it  has  not  been  tested  on  our 
Eastern  poison  oak,  which  is  another  species,  and  for  which  the  fluid  extract 
of  Serpentaria,  as  advised  by  Dr.  Henry  Hartshome,  acts  almost  as  a 
specific,  when  applied  locally.  The  resinous  exudation  on  the  leaves  of 
the  Grindelia  is  applied  in  California,  or  it  has  been  used  in  the  form  of  a 
tincture.  Concerning  the  wide  range  of  usefulness  anticipated  in  medicine 
for  Grindelia^  I  am  in  the  highest  degree  skeptical. 

BiGELOviA  VENETA,  Gray.  ^^Bamiand*^  in  Northern  Mexico. — ^The  plant 
is  found  just  outside  our  borders,  and  may  reach  within  our  domain.  I  intro- 
duce it  here  because  it  is  so  closely  related  to  B.  Menziesiij  which  extends 
abundantiy  from  San  Diego  to  Arizona,  and  as  far  north  as  Utah,  as  to  be 
by  some  regarded  as  identical.  Concerning  Damiana,  or,  as  it  is  often 
called,  Terba  anti-rheumatica^  we  have  of  late  heard  much  in  medical  jour- 
nals as  an  aphrodisiac.  There  are  a  number  of  other  claimants  for  the 
name  Damiana.  Of  this  one,  I  am  free  to  confess  I  consider  it  utterly 
worthless  as  a  remedial  agent.  The  resinous  exudation  on  it  somewhat 
resembles  that  found  on  Grindelia  rohusta^  and  was  probably  the  means  of 
attracting  attention  to  it. 

Pedis  angustifolia  and  P.  pa^posa  appeal*  to  have  been  generally  noticed 
because  of  their  peculiar  odor  of  lemons.  Indeed,  Dr.  Loew  suggests  that 
in  the  former  this  might  be  turned  to  commercial  account. 

Artemisia.— Several  Western  species  have  been  reputed  as  of  use  in 
ague  and  mountain  fever  by  the  prospectors  of  the  West.  They  are  used 
in  decoction.  I  am  not  prepared  to  vouch  for  their  efficacy^  however.  Some 
species  are  said  to  ''owe  to  their  aroma  and  bitterness  decidedly  stimulating 
properties.'^  See  Le  Maout  and  Decaisne,  English  edition,  p.  505.  The 
current  ideas  concerning  some  of  our  Eastern  species  would  go  for  some- 
thing in  confirming  the  estimate  placed  on  the  Western  ones. 

Asclepias  leucophylla,  Engelm ,  var.  obtusa,  Gray.  ^' MilJcweed.^^ — ^Has 
about  Fort  Tejon,  California,  the  reputation  of  "  locoing"  the  sheep.  How 
well  merited  this  is  I  am  unable  to  say. 

Eriodictyon. — In  California  I  believe  the  name  *' Yerba  santa"  is  used 
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for  both  JS.  tomentosum  and  gltUinosum  of  Bentham.  An  infusion  of  the  leaves 
in  whisky  or  other  alcoholic  liquor  is  reckoned  almost  a  panacea  by  the 
native  population.  Precise  clinical  trial  is  yet  needed  to  determine  its  true 
value. 

Ebitbiohium  fulvum,  a.  DC. — ^I  have  received  from  my  friend  Mr. 
William  L.  Kennedy,  of  Fort  Tejon,  California,  abundant  specimens  of  this 
plant,  collected  in  white  paper,  which  it  had  stained  completely  with  a  bright 
orange-red  color.  Mr.  Kennedy  accompanied  the  specimens  with  the  re- 
mark that  "  the  fresh  root  and  leaves  are  used  by  the  squaws  to  paint  their 
faces,  and  that  the  color  is  not  inferior  to  the  finest  rouge."  From  the 
abundance  of  the  juice,  as  manifested  by  the  stained  paper  in  which  I  re- 
ceived the  plants,  I  infer  that  the  plant  might  be  turned  to  some  commercial 
account     The  coloring  matter  is  not  confined  to  this  species. 

CuscuTA  BACEMOSA,  Mart.  Alfalfa  Dodder. — Coming  from  Chili,  and  in- 
troduced thence  into  Europe;  as  early  as  1874  was  discovered  in  California, 
and  means  indicated  then  for  its  destruction  by  Professor  Thurber  in  the 
American  Agriculturist  Since  then  it  has  been  doing  extensive  damage  to 
the  Alfalfa  crop,  as  we  hear  from  Dr.  Engelmann  in  the  Botanical  Gazette 
for  January,  1877,  p.  69.  An  immunity  from  this  pest  would  be  cheaply 
purchased  by  early  and  frequent  examination  of  the  Alfalfa  fields  and  the 
destruction  of  the  plants  infected  before  seeds  can  be  matured,  as  advised  by 
Dr.  Engelmann,  It  is  also  worthy  of  consideration  as  to  whether  it  would 
not  be  as  well  to  prevent  importation  of  Alfalfa  from  Chili,  or,  what  is  the 
same  thing,  lucerne  from  Europe,  in  view  of  the  likelihood  of  introducing 
still  further  this  unwelcome  intruder  from  places  where  it  has  been  so 
thoroughly  established  * 

NicoTiANA. — ^Various  of  the  indigenous  species  of  tobacco  appear  to 

•CuscuTA  BACEMOSA.— In  the  January  number  of  the  Gazette,  Dr.  Engelmann  gave  a  \iraming  to 
the  farmers  who  wished  to  caUiyate  the  Alfalfa,  or  Califomia  clover,  to  beware  of  the  dodder,  Ctucuia 
racemoea,  which  bad  always  accompanied  it  in  Europe  and  California.  The  warning  was  sent  through- 
out this  region,  to  the  county  papers,  but  in  spite  of  it  all,  seed-agents  have  succeeded  in  running  in  a  great 
deal  of  Alfalfa  seed.  As  a  consequence,  a  short  time  ago,  after  the  clover  had  started  well,  I  began  to 
receive  specimens  of  the  plant  encircled  by  a  "  troublesome  little  vine",  and  everybody  wanted  to  know 
what  it  was.  It  was  the  genuine  Ciucuta  racenumi  in  good  flower  and  frnit,  and  it  has  come  up  in  every 
Alfalfa  field  in  this  county.  The  agricultural  editors  of  several  widely  circulated  papers  are  recommend- 
ing it,  and  doing  what  they  can  to  bring  this  annoying  paitisite  into  our  fields.— J.  M.  Coulter,  Bot.  Gaz. 
vol,  2,  p.  136. 
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have  been  used  by  the  native  population  past  and  present.  Among  them, 
however,  is  one  of  some  interest  from  an  archaeological  standpoint,  N,  Gleve- 
landij  Gray,  Syn,  Fl,  vol  ii^  part  1,  ^.  242.  This  small  and  small-flowered  spe- 
cies was  found  by  me  only  in  association  with  the  shell  heaps  which  occur 
so  abundantly  on  the  coast  of  Southern  and  Central  California.  Perhaps 
of  all  the  remains  of  extinct  races  so  richly  furnished  by  that  region,  none 
were  so  common  as  the  pipes,  usually  made  of  stone  resembling  serpentine, 
and  in  shape,  as  Dr.  Yarrow  has  aptly  remarked,  Uke  a  cigar-holder.  These 
pipes  were  seldom  less  than  6  inches  long,  and  1 J  inches  in  diameter  at  the 
larger  end,  and  often  much  exceeded  these  measurements.  The  wing-bone 
of  a  pelican,  cut  to  say  2  inches  in  length,  was  glued  with  the  inevitable 
asphaltum  into  the  smaller  end  as  a  mouth-piece.  Uncomfortable  as  pipes 
of  this  size  must  have  been  in  use,  there  is  no  doubt  that  they  were  much 
used,  and  there  is  hardly  any  doubt  in  my  mind  that  the  above  named 
species  of  tobacco  was  the  standard  supply  for  them.  I  can  only  say,  from 
some  experience,  that  it  is  excessively  strong. 

Salvia  ColumbaricBj  Benth.,  is  the  Chia  of  Southern  and  Central  Cali- 
fornia. I  abstract  the  following  brief  account  I  have  given  of  it  from  the 
Botanical  Bulletin: 

"  During  the  summer  of  1875  my  attention  was  called,  while  in  South- 
ern California,  to  a  mealy  preparation  in  popular  use  among  the  Indians, 
Mexicans,  and  prospectoi-s.  On  inquiry,  I  found  it  was  called  'Chia.'  Fur- 
ther examination  proved  that  it  was  furnished  by  the  seeds  of  Salvia  Colum- 
baruBy  Benth.  The  seeds  are  collected,  roasted,  and  ground,  in  the  native 
way,  between  two  stones.  This  puts  it  in  the  condition  in  which  I  first 
saw  it.  It  is  used  as  a  food  by  mixing  it  with  water  and  enough  sugar  to 
suit  the  taste.  It  soon  develops  into  a  copious  mucilaginous  mass,  several 
times  the  original  bulk.  The  taste  is  somewhat  suggestive  of  linseed  meal. 
One  soon  acquires  a  fondness  for  it,  and  eats  it  rather  in  the  way  of  a 
luxury  than  with  any  reference  to  the  fact  that  it  is  exceedingly  nutritious 
besides.  It  is  in  great  demand  among  the  knowing  ones  who  have  a  desert 
to  cross,  or  who  expect  to  encounter  a  scarcity  of  water,  and  what  there  is, 
of  bad  quality.  By  preparing  it  so  thin  that  it  can  be  used  as  a  drink,  it 
seems  to  assuage  thirst,  to  improve  the  taste  of  the  water,  and,  in  addition, 
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to  lessen  the  quantity  of  water  taken,  which  in  hot  countries  is  often  so 
excessive  as  to  produce  serious  illness.  As  a  remedy  it  is  invaluable,  from 
its  demulcent  properties,  in  cases  of  gastro-intestinal  disorders.  It  also 
holds  a  place  among  domestic  remedies,  for  the  same  purpose  that  flaxseed 
occasionally  does  with  us,  i.  c,  a  grain  of  the  seed  is  placed  in  the  eye 
(where  it  gives  no  pain)  to  form  a  mucilage  by  means  of  which  a  foreign 
body  may  be  removed  from  the  organ.  I  have  found  it  of  great  service  as 
a  poultice.  As  a  matter  of  archaeological  interest,  it  may  be  noted  that 
quantities  of  this  seed  were  found  buried  in  graves  several  hundred  years 
old.  This  proves  that  the  use  of  the  seed  reaches  back  into  the  remote 
past  Indeed,  I  find  several  allusions  to  the  name  Chia  in  the  second  vol- 
ume of  Bancroft's  great  work  on  the  ^Native  Races  of  the  Pacific  States,' 
pp.  232,  280,  347,  360.  Chianpinoli  appears  to  have  been  made  by  the 
so-called  Aztec  races  from  com  which  was  roasted  and  ground  as  the  Chia 
was.  Chia  was,  among  the  Nahua  races  of  Ancient  Mexico,  as  regularly 
cultivated  as  corn,  and  often  used  in  connection  with  it.  Indeed,  it  was 
one  of  the  many  kinds  of  meal  in  constant  use,  and  which  appear  to  have 
gone  then,  as  now,  under  the  generic  name  of  pinoli." 

Abhonia  fbagrans,  Nutt. — The  delicious  perfume  of  the  flowers  of  this 
plant  suggests  the  inquiry  as  to  whether  it  could  not  be  utilized  as  a  toilet 
adjunct.  Specimen  number  127  of  the  New  Mexican  collection,  when  taken 
at  Agua  Azule,  was  fairly  loading  the  air  with  its  matchless  fragrance. 

EuBOTiA  LANATA,  Moq  ^^ White  Sage^^  ^^WinterFaty — Widely  diflfused 
through  our  Western  Territories,  and  held  in  gi'eat  repute  as  a  winter  forage; 
stock  feeding  on  it  actually  gaining  flesh  when  living  on  this  plant,  so  un- 
promising in  its  appearance.  It  is  noteworthy  that,  most  animals  do  not  at 
first  eat  it  from  choice.  Of  this  we  had  the  strongest  evidence  furnished 
by  mules  taken  from  Missouri  to  Colorado.  They  would  not  touch  it  The 
Utah  band,  however,  eagerly  devoured  it  Said  by  Mr.  Watson  to  impart 
a  disagreeable  flavor  to  the  meat  of  cattle  fed  upon  it,  and  also  asserted 
by  the  same  authority  to  be  used  as  a  remedy  in  intermittents. 

Anemiopsis*  Californica,  Hook.    ^^Yerba  de  MansaP — This  plant,  if  we 

*  spelled  Anemopsis  in  Bot.  Beech,  p.  390:  AnemiopDis  in  DC.  Prod.  vol.  16,  pars  1,  p.  237;  whore 
alao  in  the  index,  as  a  footnote,  the  following  occurs:  ''  Anemopsis  in  Hook,  et  Aru.  [Bot.  Beech.  1.  c], 
Bed  rectins,  ex  Anemia,  Anemiopsis  nt  scnpsit  Endlicher.'^ 

4  BOT* 
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may  at  all  credit  popular  report,  is  well  worthy  of  further  investigation  as  a 
remedial  agent  Unfortunately  I  have  mislaid  my  notes,  and  can  say  now 
nothing  more  definite  than  that  it  is  regarded  as  a  diuretic,  and  is  largely 
used  in  baths  for  rheumatic  aflPections.  It  is  rather  unsafe  to  venture  an 
opinion  on  its  mere  appearance ;  but,  if  I  were  to  do  so,  I  should  say  it 
would  probably  drop  into  that  somewhat  vague  class  of  remedies  known 
to  physicians  as  alteratives. 

Euphorbia. — The  various  prostrate  species  of  this  genus  have,  in  the 
Southwest,  a  popular  reputation  as  a  remedy  in  bite  of  rattlesnakes,  taran- 
tulas, etc.;  and,  to  meet  the  demand  for  it,  a  tincture  is  kept  on  hand  in  the 
shops.  In  absence  of  this  (on  the  authority  of  Dr.  George  Thurber),  the 
fresh  leaves  bruised,  or  the  dry  ones  steeped  in  wine,  are  applied  to  the 
wound.  These  plants  are  there  known  as  ^^Yerba  de  la  Golondrina^\  While 
not  wishing  to  cast  discredit  upon  the  remedy  applied  in  this  way  (and  that 
too  after  the  venom  has  usually  been  taken  into  the  general  circulation),  I 
can  only  say  it  is  hard  to  understand  how  it  could  bo  of  any  service. 

Ephedra  antisyphilitica,  C.  A.  Meyer.  "CawwfoYto,"  '^Tepopote^^ 
'^Whorehouse  TeaP — ^The  names,  scientific  and  popular,  might  be  regarded 
as  sufficiently  indicative  of  the  alleged  properties  of  the  plant.  The  stems  of 
the  plant  are  largely  used  in  decoction  as  a  remedy  in  gonorrhoea.  Precise 
clinical  results  are  wanting  to  determine  its  real  value.  However,  by  com- 
mon consent  among  the  populace,  and  so  far  as  I  can  learn  from  medical  men 
of  the  region,  it  is  of  real  service.  Its  close  botanical  relationship  to  the 
balsam-producing  ConifercR  would  appear  to  suggest  that  this  too  must  con- 
tain a  like  product.  This,  however,  is  not  confirmed  by  the  careful  analysis 
of  Dr.  Loew  (Vol.  Ill,  Wheeler's  Reports,  pp.  611  and  612).  The  above- 
ground  portion  is  there  shown  to  yield  an  aqueous  extract  of  "acid  reaction, 
and  an  astringent  taste,  resembling  that  of  tannin."  No  body  resembling  an 
organic  base  or  alkaloid  was  found.  The  filtrate  of  the  aqueous  solution 
proved  the  presence  of  tannin  and  tartaric  acid.  Pectin  was  also  shown  to 
be  in  the  filtrate  by  the  "  jelly-Uke  precipitate  produced  by  the  addition  of 
alcohol."  The  tannin  belongs  to  the  glucosid  group,  furnishing  sugar  on 
treatment  with  acid  and  various  other  compounds,  and,  upon  dry  distillation, 
pyrogallic  and  carbonic  acids.     This  tannin  splits  up  into  sugar  '^and  a  red 
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amarphous  powder. ^^  The  powder  Dr.  Loew  considers  quite  a  distinct  body, 
which  he  names  ephedrin^  and  to  this  he  attributes  (and  probably  correctly) 
its  remedial  properties.  So  concurrent  is  the  testimony  in  favor  of  this 
plant  that  it  is  well  worthy  of  a  fair  trial  in  hospital  practice. 

PoPULUS  TREMUL0IDE8,  Michx.  American  Aspen. — Dr.  Loew  reports  the 
bark  of  this  tree  to  be  used  by  the  Indians  in  intermittent  fever.  It  has 
long  been  more  or  less  of  a  domestic  remedy,  and,  indeed,  of  a  certain  class 
of  practitioners,  for  this  disease.  It  is  not  a  little  remarkable,  however,  that 
it  should  also  be  used  by  the  Indians,  and  we  can  only  account  for  the  fact 
that  it  does  possess  some  remedial  power  in  this  direction,  which  a  "hit  or 
miss"  empiricism  has  led  them  to  discover.  Dr.  Loew's  analysis  of  the 
bark  yields  salicin  and  populin.  The  former  was  long  ago  in  common  use 
in  intermittents.  It  is  therefore  probably  slightly  anti-periodic  as  well  as 
tonic  in  its  action. 

Agave  Palmeri  and  A,  Parryi.  ^^MescaV^ — ^The  admirable  papers  of 
Dr.  Engelmann  on  this  and  on  Yucca  leave  little  for  any  one  else  to  add.  In 
hopes,  however,  of  somewhat  enlarging  the  circulation  of  what  he  and  Dr. 
Loew  have  already  brought  out,  I  incorporate  the  leading  facts  here : 

"The  subterranean  trunk  of  most  (or  all?)  the  Agaves  contains,  like 
that  of  Yuccas  and  many  other  plants  of  these  families,  a  great  deal  of 
mucilage,  which,  mixed  with  water,  has  detergent  properties  to  a  consider- 
able degree;  these  'roots'  and  the  whole  plants  thus  used  are  known  to  the 
Mexicans  by  the  name  of  *  Amole'." — Engelmannj  I.  c. 

The  leaves  of  all  or  nearly  all  the  species  abound  in  a  coarse  fibre, 
which  has  been  utilized  by  the  native  population  in  making  a  cheap  cordage. 
Mescal  whisky  is  prepared  by  distillation  from  the  juice  which  has  been 
collected  in  the  cavity  formed  by  removal  of  the  just  starting  flower-stem 
and  the  inner  leaves.  The  quantity  yielded  is  almost  fabulous.  This 
whisky  contains  a  large  percentage  of  alcohol,  and  it  is  said  that  it  is  im- 
possible to  adulterate  it  so  that  the  adulteration  cannot  at  once  be  detected 
in  the  taste.  Hence  it  is  hardly  surprising  that  those  who  are  "advised  to 
take  stimulants"  take  so  kindly  to  '^ Mescal".  Fresh  from  the  still,  it  is  even 
hotter  than  corn  whisky  equally  new. 

The  unopened  interior  leaves  forming  a  sort  of  head  are  taken  by  the 
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Indians,  roasted  several  hours  (without  direct  access  of  air?),  and  then  eaten. 
The  first  effect  is  that  of  a  laxative  on  those  not  accustomed  to  the  food. 
Dr.  Loew's  analysis  of  the  dried,  uncooked  young  leaves  revealed  the  fact 
that  there  was  no  starch  present,  not  even  a  trace.  Yet  the  sweet  taste  of 
the  roasted  Mescal  was  enough  alone  to  suggest  the  presence  of  sugar.  He 
discovered  that  exposure  to  heat  alone,  will  cause  it  to  yield  grape-sugar 
in  abundance.  This  also  took  place  on  application  of  cold  water^  and  he 
remarks  that  it  appeared  impossible  to  separate  the  suspected  new  substance 
he  had  to  deal  with  from  the  cellular  tissue  without  simultaneous  formation 
of  grape-sugar.  Further  examination  proved  he  had  to  do  with  a  com- 
pound body,  a  glucosid  and  citric  acid.  This  he  names  citro-glucosid.  It 
differs  from  this  class  of  bodies  in  this,  that  water  alone  can  separate  it  into 
grape-sugar  and  citric  acid;  the  compound  never  before  having  been 
found  in  nature  or  made  in  a  laboratory.  The  flowering  stalk  when  green 
is  much  resorted  to  by  Indians  and  travellers  to  alleviate  the  suffering 
caused  by  the  parched  mouth ;  they  take  a  section  of  the  stem,  say  a  foot 
long,  and  suck  out  the  saccharine  fluid,  and  afterward  chew  the  interior 
pith  or  pulp.  When  dried,  the  stems  are  used  to  form  covering  for  houses, 
before  the  mud  is  thrown  on,  which  is  to  complete  the  roof 

111  connection  with  what  has  been  said  of  the  strong  fibre  of  Agave, 
it  might  be  appropriate  to  mention  that  the  Dasyliriunty  or  Beards  GrasSy 
of  which  there  are  several  species  in  this  same  region,  also  produces  more 
or  less  fibre  that  may  yet  be  utilized. 

Yucca  baccata,  Torr.,  along  with  other  species  of  the  same  genus,  is, 
like  Agave,  also  known  to  the  Mexicans  as  Amokj  and  the  root  used  by  them 
in  washing.  Dr.  Loew  has  recently  furnished  an  analysis  of  the  root  (Vol. 
Ill,  p.  609,  Wheeler's  Reports),  and  finds  the  pith  produced  on  agitating  the 
pounded  root  in  water  is  due  to  saponin.  Of  course,  its  marked  detergent 
properties  depend  on  this.     The  leaves  of  this  also  furnish  a  coarse  fibre. 
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CHAPTER   lY. 


EXOGENS. 

RANUNCULACE^.* 


Clematis  Douglasii,  Hook. — ^Clear  Creek,  Colorado.     (92.) 

Clematis  ligusticifolia,  Nutt. — Nevada,  Utah,  Arizona,  and  (80) 
from  Colorado.  The  number  498  from  Camp  Bowie,  Ariz.,  is  var.  Cali- 
fomica^  Watson  (Fl.  Cal.  I,  p.  3),  characterized  by  leaves  being  "silky- 
tomentose  beneath  and  often  small". 

Clematis  Drummondii,  T.  &  G. — ^Dioecious,  "silky  villous  beneath, 
sparingly  hirsute  on  the  upper  surface "  (in  my  specimens  from  Cienega, 
Ariz.,  No  567,  both  surfaces  are  smoothish),  leaflets  ovate,  deeply  and 
acutely  3-lobed,  sepals  4,  lanceolate-oblong,  carpels  quite  villous,  with  long 
and  plumose  styles,  stem  slender,  grooved,  and  altogether  much  more  grace- 
ful than  (7.  ligusticifolia. 

Clematis  alpina.  Mill.,  var.  Ochotensis,  Gray. — Subalpine  ridges 
among  timber,  at  10,500  to  11,500  feet  altitude.     (91.) 

Thalictrum  alpinum,  .  L. — South  Park,  Colorado.  At  10,000  feet. 
Typical  specimens  large.     (94.) 

Thalictrum  Fendleri,  Engelm. — Nevada,  Arizona,  Utah,  Colorado  in 

South  Park  at  10,000  feet  altitude.     (144  and  280.) 

Anemone  multifida,  DC. — South  Park,  Colorado,  at  9,000  to  11,000 
feet  altitude.     (105  and  108.) 

Anemone  patens,  L.,  var.  Nuttalliana,  Gray. — Mountains  of  Colorado, 
at  6,000  to  10,500  feet  altitude.     (107.) 

Anemone  narcissiflora,  L. — Six  inches  to  a  foot  higli,  from  a  fibrous 

*Si^Q8  ascd:  Tho  degree  (^)  indicates  feet.    The  miDuto  {')  indicateH  inches.     The  second  {") 

indicates  lines,  i.  e.  -^  of  an  inch.    The  hyphen  means,  /o,  i.  e.  G-12'  is  6  to  12  inches.    The  figures  in 

parentheses  are  nnmhers  under  which  the  specimens  were  distributed. 
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tufted  root;  petioles  1-4  inches  long,  leaves  3-5  parted,  each  segment 
lanceolate-cuneate  and  trifid ;  involucre  sessile,  its  leaflets  3-5  cleft ;  car- 
pels tailless,  compressed,  oval,  and  glabrous.  Entire  plant  more  or  less 
densely  covered  with  gray  hairs ;  flowers  white.  Found  in  America  most 
commonly  from  Canada  north,  but  growing  in  Colorado  on  alpine  summits, 
where,  according  to  Mr.  J.  M.  Coulter,  it  has  been  found  at  an  elevation  of 
13,500  feet.     (102  a.) 

Anemone  cylindrica.  Gray. — Willow  Springs,  Ariz. ;  rare  there  and 
probably  by  seme  accident  introduced.     (247.) 

Myosueus  minimus,  L. — Colorado;  altitude,  8,000  feet  and  upwards; 
specimens  much  dwarfed.     (169.) 

Ranunculus  aquatilis,  L.,  var.  stagnatilis,  DC. — Denver.  Flowers 
almost  as  large  as  B.  Purshii,  Richardson,  var.  trichophylltis,  Chaix.  Twin 
Lakes,  Colo.,  at  9,500  feet  altitude.     (113  and  115.) 

Ranunculus  Flammula,  L.,  var.  reptans.  Gray. — Colorado.  (172 
and  173.) 

Ranunculus  hydbochaboides.  Gray.  (PI.  Thurb.  p.  i306.) — Glabrous 
throughout,  flowering  branches  erect,  numerous  stolons  branching  off  in  all 
directions  and  rooting ;  lower  leaves  heart-shaped,  and  entire,  or  nearly  so ; 
petioles  2-3'  long,  expanding  and  sheathing  at  the  base;  upper  leaves 
lanceolate ;  peduncles  about  as  long  as  the  upper  leaves,  from  opposite  the 
axils  of  which  they  arise ;  sepals  round,  petals  3'',  tapering  into  a  claw, 
which  has  a  conspicuous  gland  below  a  small  sinus ;  stamens  about  25 ; 
carpels  15-20,  forming  a  head  2-3'^  in  diameter.  Willow  Springs,  Ariz., 
growing  in  water  at  a  temperature  of  50^  Fahr.  at  an  elevation  of  7,202 
feet.  A  most  interesting  species,  which  I  believe  has  not  hitherto  been 
taken  so  fai-  north.     (217.) 

Ranunculus  Cymbalaria,  Pursh. — In  Colorado  grows  everywhere  in 
low  moist  ground,  evincing,  however,  a  marked  choice  for  alkaline  soils,  but 
still  flourishing  in  the  freshest  of  snow  water;  altitude,  5,000  to  10,000  feet. 

From  Saguache,  in  the  San  Luis  Valley,  we  have  a  form  with  an  erect, 
stout  scape,  bearing  three  or  four  flowers,  having  thicker  and  larger  leaves, 
and  manifesting  little  or  no  tendency  to  produce  stolons. 

At  Santa  F(^,  N.  Mex.,  I  collected  it  (10)  at  what  I  presume  is  the 
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identical  location  from  which  Fendler  obtained  his  plant,  published  by  Dr. 
Gray  in  PL  Fendl.  p.  4,  as  B.  tridentatus,  H.  B.  K.,  and  this  I  take  to  be 
the  same  form  as  that  above  alluded  to  from  San  Luis  Valley.  In  addition 
to  the  diflference  noted  by  Dr.  Gray  in  PI.  Fendl.,  I  find  the  beaks  of  the 
achenia  are  in  my  specimens  more  tapering  than  in  typical  B.  Oymbalaria. 
Collected  also  in  California,  Eastern  Arizona,  and  Utah.     (Colorado.    1 01.) 

Ranunculus  Andebsoni,  Gray. — Belmont,  Nev.  (Plate  i,  vol.  v,  King's 
Report) 

Ranunculus  adoneus,  Gray.  (Enumeration  of  Plants,  Parry,  Hall,  and 
Harbour.) — "Low,  sparsely  villous,  becoming  with  age  glabrous ;  root  fasci- 
culately  fibrous ;  branching  from  base,  with  one  to  three  leaves  above,  either 
erect,  simple,  and  one-flowered,  or  fleshy,  decumbent,  and  with  two  or 
more  flowers ;  leaves  twice  pedately  parted,  segments  narrowly  linear,  peti- 
oles at  base  with  dilated  scarious  margins  ;  pedimcle  short ;  corolla  golden- 
yellow;  conspicuous  petals  flabelliform,  twice  as  long  as  the  hairy,  oval 
sepals ;  scale  at  base  adnate,  small."*  Usually  a  strictly  alpine  plant.  My 
specimens,  however,  were  obtained  as  low  as  6,000  feet  above  the  sea-level. 

Ranunculus  glaberrimus,  Hook.  (Flor.  Bor.-Am.  tab.  v.) — Leaves 
rather  lanceolate  than  ovate. 

Ranunculus  affinis,  R.  Br,  var.  cardiophyllus.  Gray.  B.  cardi- 
ophyllus^  Hook.  (Fl.  Bor.-Am.  tab.  v.) — Colorado,  at  an  elevation  of  8,000 
to  9,000  feet.  (121  and  170.)  Willow  Springs,  Ariz.,  at  7,202  feet  altitude. 
Also  collected  by  Dr.  Loew  in  Western  New  Mexico. 

Ranunculus  sceleratus,  L. — Cauline  leaves,  with  a  manifest  tendency 
to  division  of  the  lobes ;  otherwise  like  an  Eastern  form.  Colorado.  (99, 
110,  111,   116.) 

Ranunculus  Purshii,  Richardson. — Among  my  specimens  are  a  large 
number  with  petals  trifid  and  the  scales  distinctly  three-lobed.  Twin 
Lakes,  Colo,  at  an  elevation  of  9,500  feet.     (117.) 

Ranunculus  hyperboreus,  Rottb.,  var.  natans,  C.  A.  Meyer. — Stem 
weak,  diflfusely  branched,  glabrous,  rooting  from  the  nodes,  creeping ;  leaves 
petioled,  palmately  3-6-cleft,  3-5'^  wide,  lobes  ovate,  obtuse,  petioles 
6-12'' ;  peduncles  naked,  6-12'',  often  reflexed ;  sepals  yellow,  ovate,  or 

*  When,  as  freqneDtly  occnrs,  I  have  been  obliged  to  quote  a  specific  description,  it  is  from  some 
imiMrfectlon  in  my  own  specimens. 
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oblong,  1-2^' ;  carpels  forming  a  compact,  globose  head,  style  very  short  or 
wanting.     Twin  Lakes,  Colo. ;  altitude,  9,500  feet.     (100.) 

Ranunculus  macrakthus,  Scheele. — Usually  regarded  as  a  mere 
variety  of  B.  repenSy  L. ;  but  I  am  satisfied  from  Mr.  Watson's  showing  that 
it  is  distinct,  as  the  greater  villosity,  the  fewer  stolons,  the  distinctly  peti- 
olulate  leaflets,  the  more  strictly  reflexed  sepals,  the  large  flowers,  and  the 
long  beaks  to  the  carpels  all  indicate.  Willow  Springs,  Ariz.;  altitude, 
7,202  feet. 

Ranunculus  becurvatus,  Poir. — Style  not  conspicuously  recurved, 
but  in  degree  of  hairiness,  compressed  achenia,  relative  size  of  sepals  and 
petals,  shape  and  dentition  of  scale,  markedly  corresponding  with  descrip- 
tion given  by  T.  &  G.     Colorado.     (162.) 

Caltha  leptosepala,  DC. — A  common  and  characteristic  plant  in  our 
Colorado  collection;  8,000  to  12,000  feet  above  the  sea.     (109.) 

Trollius  la^us,  Salisb.,  var.  albiplorus.  Gray. — One  of  the  most 
conspicuous  early  bloomers  in  alpine  swamps,  where,  when  found,  it  is 
quite  abundant.     Associated  with  the  preceding  plant     (102.) 

Aquilegia  Canadensis,  L. — Arizona,  lava  rocks  south  of  Camp  Apache. 
Leaves  smaller  than  our  Eastern  form.  (268.)  Western  New  Mexico,  at 
high  altitude,  depauperate  specimens.     Coll.  Loew.     (164  and  167.)     Utah. 

Aquilegia  Formosa,  Fisch. — "Distinguishable  from  the  last  by  its 
elongated  sepals  nearly  or  quite  equalling  the  spurs,  and  by  its  st.outer 
habit,  growing  only  on  stream  banks  in  the  mountains  and  flowering  from 
July  to  September.  Nevada  and  Utah ;  ranging  from  the  Rocky  Mount- 
ains to  Oregon  and  Sitka,  but  not  found  in  California." — Watson. 

Aquilegia  c^ebulea,  James. — Introduced  largely  into  cultivation,  and 
to  my  mind  the  finest  plant  of  the  Rocky  Mountains.  Western  New  Mex- 
ico ;  altitude,  6,500  feet.  Loew.  Colorado ;  open  woods ;  common ;  alti- 
tude, 10,000  feet.  (163.)  "  Near  Provo  City,  Utah.  A  reduced  form  of 
this  species,  with  bright  blue  flowers,  was  collected  at  Kanab  in  Southern 
Utah,  by  Mrs.  E.  P.  Thompson,  in  1872.  It  has  also  recently  been  found 
in  the  Sierras  near  Mount  Whitney"  [Cal.]. — Watson. 

Aquilegia  chrysantha,  Gray  (Proc.  Am.  Acad.  8,  p.  621).  A.  kp- 
toceray  Nutt,  var.  flava,  Gray. — Usually,  though  not  always,  taller  than 
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the  preceding.  Hard  to  distinguish  from  A.  ccertUea  by  any  mere  descrip- 
tion, as  they  exhibit  transitions  at  all  points.  The  following  appear  to  me 
to  be  the  chief  differences :  flower,  at  least  in  Southern  specimens,  always 
golden  yellow;  sepals  and  petals  nearly  the  same  length,  1';  inflorescence 
paniculate,  and  continuing  until  terminated  by  cold  weather.  Common  in 
damp  ground  and  ravines  of  the  mountain  streams  in  the  White  Mountains 
and  Mount  Graham  of  Arizona.  It  is  certainly  no  exaggeration  to  say 
that  I  have,  near  the  Willow  Springs,  seen  ten  acres  so  completely  covered 
with  this  plant  in  full  bloom,  that  everything  else  was  lost  sight  of  Ari- 
zona, at  7,000  to  10,200  feet  altitude.     (196.) 

Delphinium  scopulorum,  Gray  (PL  Wright.  2,  p.  9). — 2^^  high,  pu- 
berulent  throughout;  lower  leaves  wtth  petiole  4-6',  becoming  shorter 
above ;  leaves  round  in  outline,  3~5-parted,  each  division  narrowly  cune- 
ate,  again  variously  cut-lobed  and  toothed ;  raceme  slender,  one  foot  long; 
pedicels  hairy,  twice  as  long  as  the  bract  at  base,  one  or  two  bractlets 
usually  immediately  below  flower ;  spur  over  half  an  inch  long,  thickish, 
hairy,  slightly  curved,  with  markedly  thickened  extremity  and  one-half 
longer  than  the  puberulent  sepals ;  lower  petals  nearly  as  long  as  the 
sepals,  slightly  hairy  within,  upper  one  with  a  somewhat  shorter  blade,  its 
spur  nearly  as  long  as  that  of  the  sepal ;  carpels  3,  smoothish.  Flowers 
are  scattered  loosely  along  the  stem  at  intervals  (when  developed)  of 
an  inch.  A  species  as  variable  as  it  is  elegant.  Tanks  south  of  Camp 
Apache,  Ariz.     (263.)     Altitude,  5,625  feet. 

Delphinium  Menziesii,  DC. — Nevada;  Snake  River,  Colorado.  Dr. 
Vasey  informs  me  that  the  j^lant  (No.  96)  which  I  published  in  the  list  of 
Colorado  plants  in  1874  as  D.  elatum,  L ,  var.,  he  has  found,  on  comparison 
with  the  specimens  in  the  Department  of  Agriculture  Herbarium,  to  be  2>. 
Menziesii. 

Delphinium  elatum,  L.,  var  ?  occidentalis,  Watson. — Plant  taller  (5°) 
and  more  vigorous  in  every  way  than  the  others;  leaves  three-lobed, 
with  each  lateral  lobe  again  divided,  and  all  the  lobes  variously  gashed 
and  cut-toothed.  The  ample  foliage,  the  long,  hooked  spur,  acute  sepals,  the 
distinct  spur  on  the  lower  petals,  so  far  as  they  go,  make  the  limits  of  this 
species  in  my  collection  tolerably  well  defined.     Utah. 
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AcoNiTUM  FiscHEKi,  Reicli.  (A.  namtum,  Fisch.,  of  my  list  of  1874.)— 
2-3^,  smooth  below,  puberulent  above;  petioles  of  lower  leaves  2-4';  leaves 
round  in  outline,  3-5-parted,  with  each  division  deeply  lobed  or  cut-toothed ; 
flowers  in  a  loose  raceme,  pedicels  ^-1',  pubescent,  erect ;  petals,  conical 
galea,  and  flowers  from  blue  to  purple  or  even  white.  Grows  abundantly 
along  mountain  streams  in  Colorado.  (98.)  According  to  Mr.  Watson,  "A 
small  specimen  was  collected  in  Southern  Nevada  with  an  unusually  nar- 
rowed galea  and  long  projecting  beak."     Also  collected  in  Utah. 

AcTJSA  SPICATA,  L.,  var.  arguta,  Torr. — Flowers  absent;  pedicels  vary 
from  less  than  a  quarter  to  more  than  half  an  inch  in  length  in  the  fully 
formed  fruit  There  is  no  perceptible  thickening  of  the  pedicel  with  age, 
and  this  I  take  to  be  the  most  reliable  characteristic  furnished  by  the  fruit- 
ing specimens. 

P-ffiONiA  Beownii,  Dougl. — ^Nevada. 

BERBERIDEiE. 

Berberis  Fendleri,  Gray  (PI.  Fendler.  p.  5). — Shrub  3-6  ^;  branches 
and  branchlets  smooth  and  shining,  as  if  varnished;  spines  3-5-parted;  leaves 
oblong-lanceolate,  acutish,  entire,  or  irregularly  spinulose-serrate,  entirely 
glabrous ;  racemes  pendulous,  1-2',  and  densely  flowered,  somewhat  longer 
than  the  leaves,  which,  however,  vary  much  in  size  in  adult  condition ;  calyx 
with  conspicuous  red  bracts,  which  are  a  little  shorter  than  the  sepals. 
Flowers  yellow  and  as  large  as  those  of  B.  vulgaris.  Unripe  fruit  with 
2-3  seeds ;  blooms  in  May  and  June.  I  probably  collected  my  specimens 
from  the  exact  spot  at  which  Mr.  Fendler  obtained  his.  The  shrub  appears 
to  be  by  no  means  common.     Santa  F^,  N.  Mex.     (54.) 

Berberis  repens,  Lindl. — "A  low,  somewhat  procumbent  shrub,  less 
than  1°;  leaflets  3-7,  ovate,  acute,  not  acuminate,  1-2^',  not  shiny  above; 
racemes  few,  terminating  the  stems,  l-X^.—Bot  Reg.  fc  1176.  B.  AquifoliuMj 
Pursh,  mainly,  and  of  numerous  authors."— (Fl.Cal.  1,  p.  14.)  I  have  not 
seen  the  species. 

Berberis  Aquifolium,  Pursh.— Common  in  mountain  parts  of  Central 
Colorado.     (57.) 

Berberis  Fremontii,  Torr. — Leaves  pinnate,  with  3-4  pairs  of  leaflets, 
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the  lowest  pair  of  which  is  situated  uniformly  close  to  the  insertion  of  the 
petiole ;  leaflets  ovate,  repand,  spiny-dentate  (In  my  specimens  from 
Southern  Utah,  the  leaflets  are  hardly  half  an  inch  long.  Torrey,  how- 
ever, in  Bot  Mex.  Bound,  p.  31,  states  that  the  leaflets  are  from  1-2 J'.) 
Racemes  erect,  6-7-flowered,  longer  than  the  leaves;  pedicels  over  half  an 
inch  long;  flowers  golden  yellow,  half  an  inch  in  diameter;  filaments  inap- 
pendiculate;  berries  large  as  currants.  Its  nearest  aflSnity  is  with  B. 
trifoliatay  but  it  has  more  leaflets,  longer  racemes,  and  blue  instead  of  red 
fruit.     Arizona. 

PAPAVERACEiE. 

Argemone  Mexicana,  L.,  var.  hispida,  Torr.  (A,  hispida^  Gray,  PL 
Fendl.  p.  5.) — Santa  F^,  N.  Mex.,  where  it  quite  covers  the  vacant  lots  on 
the  outskirts  of  the  town.     Collected  also  in  Utah. 

CoBYDALis  AUREA^  Willd.,  var.  0CCIDENTALI8,  Eugelm. — Like  our  East- 
em  form  of  (7.  aurea^  except  that  it  has  a  longer  spur,  erect  pods,  and 
lenticular  seeds  with  acute  margins.  Apparently  this  is  the  more  common 
form  from  Colorado  south  along  the  main  mountain  axis.  Sierra  Blanca, 
Arizona,  at  9,000  feet  altitude  (813);  Nevada,  Prof  Loew;  Santa  F^,  N. 
Mex.  (55) ;  and  Colorado. 

CRUCIFER^. 

Cheiranthus  Menziesii,  Benth.  &  Hook. — Carlin,  Nev. 
Nasturtium  sinuatum,  Nutt. — (618.)  From  San  Luis  Valley,  on  the 
alkaline  flats ;  leaves  absolutely  coriaceous,  though  beautifully  and  regu- 
larly pinnatifid ;  (625)  is  from  Apex,  Colorado ;  like  the  other,  though  with 
much  thinner  leaves ;  (123)  is  from  New  Mexico,  as  is  also  (99),  but  wliich 
has  quite  acute  tips  to  the  lobes  of  the  leaves :  has  also  been  collected  by 
the  Expedition  in  Nevada. 

Nasturtium  obtusum,  Nutt. — Twin  Lakes,  Colorado.     (617.) 
Nasturtium  palustre,  DC. — Twin  Lakes,  Colorado.     (627.) 
Nasturtium  palustre,  DC,  var.  hispidum.  Gray. — San  Luis  Valley, 
Colorado.     (626.) 

Arabis  PERPOLfATA,  Lam.    {Turriiis  glabra^  L.) — In  the  enumeration  of 
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1874,  I  had  regarded  this  as  an  unusual  form  of -4.  hirsuta.  Twin  LakeS; 
Colorado      (650 ) 

Ababis  Deummondii,  Gray. — South  Park,  Colorado.     (665.) 

Ababis  HoLBCELLii,  Homem. — Common  and  variable.  Colorado  and 
Nevada. 

Cabdamine  cobdifolia,  Gray. — 1-2^.  Generally  erect,  from  a  fibrous 
root,  which  not  unfrequently  is  in  the  water ;  leaves  all  petioled,  cordate  in 
outline,  irregularly  repand- dentate  or  sinuate,  sparingly  ciliate;  siliques 
erect,  twice  as  long  as  the  pedicels.  Common  in  Colorado  at  10,000  feet 
altitude,  in  swamps  and  mountain  streams.     (608,  609,  610.) 

Vesicabia  LuDOViciANA,  DC. — Hoary  throughout,  with  a  stellate 
pubescence,  erect,  6-10'  high,  usually  branching;  root-leaves  spatulate; 
stem-leaves  linear  to  linear-lanceolate,  all  obtuse;  flowers  yellow;  petals 
obovate,  one-half  longer  than  the  sepals;  pods  oval,  somewhat  inflated, 
rather  shorter  than  the  style ;  pedicels  6-9''  long.     Colorado.     (641.) 

Vesicabia  Montana,  Gray. — Colorado.  (647.)  By  some  oversight,  I 
transposed  the  labels  of  these  two  species  in  distribution  of  the  collection 
of  1873. 

Physabia  didymocabpa,  Griay. — ^Alpine  and  sub-alpine  in  Colorado. 
(642,  648.)     The  Expedition  has  it  also  from  Nevada  and  Utah. 

Dbaba  alpina,  L. — A  very  atti-active  little  perennial  found  in  Colorado 
at  10,000  to  13,500  feet  altitude;  its  favorite  habitat  being  above  timber 
line."   (646.) 

Dbaba  aubea,  Vahl. — Pubescent,  erect;  stem  W5wa% quite  leafy;  leaves 
lanceolate,  acute,  entire  or  sub-entire;  siliques  lanceolate,  acute,  nearly 
twice  as  long  as  the  pedicels,  hairy  and  more  or  less  twisted ;  style  J"  long; 
petals  yellow.  A  very  variable  species,  of  extended  range.  The  Expedi- 
tion has  it  from  Colorado,  New  Mexico  (Loew  633  and  634);  and  from 
the  higher  mountains  of  Arizona,  the  var.  stylosa  of  Gray  (1111). 

Dbaba  stbeptocabfa.  Gray. — Alpine  in  Colorado,  along  with  aurea. 
My  specimens  furnish  a  singular  example  of  transposition  of  characters 
usually  reliable  in  distinguishing  between  these  species ;  i.  e.,  aurea  and 
streptocarpa.  The  specimens  which  have  the  fniit  most  characteristic  of 
streptocarpa  are  in  other  respects  most  like  (generally  including  length  of 
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style  also)  aurea.  I  must,  however,  say  that  the  fruit  is  in  no  instance  so 
much  twisted  as  in  the  original  specimens  on  which  streptocarpa  was  founded. 
That  diflFerences  sufficient  to  constitute  distinct  species  exist  between  the 
extreme  forms,  no  one  will  probably  deny.  It  is  equally  certain  that  they 
shade  into  each  other  until  at  times  all  tests  are  doubtful  and  justify  a  place 
under  either  name.  In  this  instance,  I  have  named  as  streptocarjpa  all  speci- 
mens having  leaves  **  beset  and  especially  ciliate,  with  long  and  rigid, 
shaggy,  spreading,  simple  or  simply  forked  hairs,  far  more  bristly  than  in 
D.  aurea,  and  with  no  fine  stellular  pubescence  intermixed.''  I  rely  more  on 
this  character  in  deciding  between  interloping  specimens  than  on  any  other. 

Dbaba  incana,  L.,  var.  confusa,  Hook.— I  have  from  Colorado  (num- 
ber  mislaid)  a  plant  similar  to  herbarium  specimens  that  are  authentically 
named,  and  that  bear  the  above  name, 

Dbaba  Montana,  Watson. — "Annual,  hoary- villous,  with  simple  or 
branching  rigid  hairs,  rather  stout,  erect,  simple  or  sparingly  branched 
from  near  the  base,  becoming  a  span  high  or  less;  leaves  rosulate  and 
rather  crowded  at  and  above  the  base  of  the  stem,  oblanceolate  and  oblong- 
lanceolate,  acutish,  sparingly  toothed,  half  an  inch  long  or  less ;  flowers 
small,  the  yellower  yellowish  petals  1-1  J''  long,  exceeding  the  sepals; 
pods  linear-oblong,  obtusish,  roughly  puberulent,  about  4"  long,  nearly 
erect  upon  the  spreading  pedicels,  which  are  2''  or  3''  long;  style  none.— 
Collected  in  Colorado  by  Hall  and  Harbour,  without  number;  in  South 
Park  by  Wolf  (637),  and  near  Empire  by  Rev.  E.  L.  Greene.  It  is  distin- 
guished from  D.  nemorosa  by  its  stouter  and  less  branching  habit  and  its  more 
erect  pods  on  stouter  pedicels,  and  from  D.  stenoldba  by  its  stouter  habit, 
greater  pubescence,  and  somewhat  broader  and  obtuser  pods." — ^Watson,  MS. 

Drab  A  nemokosa,  L.,  var.  lute  a,  Gray. — Georgetown,  Colo.  Stems 
less  leafy  and  pedicels  shorter.     (628.) 

Numbers  635  and  636  of  the  Colorado  collection  I  had  named  D. 
nemorosa^  L.,  var.  crassifoUay  Watson,  from  the  resemblance  to  Draba  crassi- 
folia,  Graham,  in  Hall  and  Harbour's  1862  collection.  Brewer  and  Watson 
(Fl.  Cal.  1,  p.  28)  speak  of  this,  however,  as  having  a  naked  and  scape- 
like stem,  whereas  my  specimens  are  leafy.  I  therefore  leave  them  simply 
under  D.  nemorosa^  L. 
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Sisymbrium  caitescens,  Nutt. — Colorado  and  Nevada.  From  Ash 
Creek,  Arizona,  I  have  specimens  (306)  that  are  an  enigma  to  me ;  the  very 
sharp  cut  to  the  leaves,  the  great  glandular-hairiness,  the  linear  pods, 
and  filiform  pedicels  almost  tempt  me  to  call  it  a  new  species  It  does 
not  appear  to  be  either  incisum  of  Engelman  or  aurictUatum  or  diffusum 
of  Gray. 

Sisymbrium  incisum,  Engelm.  (PL  Fend.  p.  8).  (/SI  Californicnm,  Wat- 
son, in  King's  Report ) — Nevada  and  Utah. 

Sisymbrium  virgatum,  Nutt. — "  6-12'  high ;  stems  simple  or  branched 
from  the  base  (or  sometimes  branched  above),  slender,  covered  below  with 
an  ashy,  simple,  or  forked  pubescence ;  leaves  tomentose  pubescent ;  those 
of  the  root  petioled,  lanceolate-oblong,  and  sinuate-dentate;  stem  leaves 
sessile,  lanceolate,  auriculate,  and  clasping  at  base,  entire,  denticulate,  or 
slightly  wavy-margined,  6-8"  long ;  flowers  pale  purple,  2"  in  diameter ; 
stigma  almost  sessile;  pods  1-1^  long,  and  3-4  times  exceeding  the  slender 
pedicels;  seeds  4-angled,  'in  a  double  series.'"  (605,  606,  652.)  South 
Park  and  Twin  Lakes,  Colorado. 

Smelowskia  calycina,  Meyer. — Alpine  regions  of  Colorado.     (601.) 

Erysimum  cheiranthoides,  L. — Twin  Lakes,  Colorado,  9,000  feet 
altitude.     (651.) 

Erysimum  asperum,  DC. — Nevada  and  Utah. 

Erysimum  asperum,  DC,  var.  Arkansanum,  Nutt. — Central  Colorado. 
(593,  596,  599,  640.) 

Erysimum  asperum,  DC,  var.  pumilum,  Watson. — Blue  River.     (594.) 

Erysimum  Wheeleri,  sp.  nov, — 3-5°  high,  erect,  unbranched,  sparsely 
covered  with  closely  appressed  hairs,  which  are  fixed  by  the  middle 
(very  rarely  forked),  never  4-parted ;  root-leaves,  including  petiole,  into 
which  they  gradually  taper,  2-4'  long,  narrowly  lance-linear,  entire  or 
sub-entire;  stem-leaves  narrowly  lanceolate,  sessile,  1-2 J'  long,  entire; 
pedicels  (in  fruit)  J-^'  long;  mature  pods  erect,  1-2'  long  (in  younger 
^ods  there  are  distinct  ribs  between  the  angles),  canescent;  stigma  two- 
lobed,  style  evident;  seeds  attached  to  each  side  of  cell;  cotyledons 
obliquely  incumbent ;  petals  varying  from  yellow  to  scarlet,  twice  as  long 
as  sepals,  claw  J^'  long,  nearly  filiform,  lamina  obovate,  little  over  J'  long. 
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This  is  a  strikingly  showy  plant ;  stem  rises  gracefully  to  a  height  of  5  feet 
often,  and  is  crowned  with  a  cluster  of  scarlet  mottled  flowers. 

The  lax,  scattering  arrangement  of  the  leaves  is  in  striking  contrast  to 
the  usually  more  crowded  arrangement  in  JE7.  asperum.  Judging  from  the 
description  in  Flora  of  North  Am.  T.  &  G.  p.  95,  I  should  think  its 
nearest  affinity  would  be  E.  elatum^  Nutt.  MSS.  Still  it  appears  distinct 
from  this,  all  the  more  probably  so,  as  the  only  points  at  which  it  was 
taken  were  Camp  Grant,  Ariz.,  and  Mount  Graham,  near  by,  but  5,000 
feet  higher,  where  it  had  developed  some  local  peculiarities  without  bring- 
ing it  any  nearer  known  species.  The  stem  of  the  mountain  plant  was 
more  light,  airy,  leaves  smaller  and  more  numerous,  and  pods  longer,  but 
with  essentially  the  habit  of  the  same  species  at  the  foot  of  the  mountain. 

I  am  loth  to  name  a  new  Erysimum^  for  reasons  which  are  apparent  to 
all  who  have  studied  the  genus.  Still,  this  seems  too  well  marked  a  species 
to  pass  it  by. 

Thelypodium  intege  I  folium,  Endl. — South  Park,  Colorado  (645.) 
Nevada  and  Utah. 

Thelypodium  linearifolium,  Gray. — ^Very  smooth,  3°;  leaves  few, 
linear  or  linear-lanceolate,  sessile,  2-3'  long,  2-3''  wide,  slightly  glaucous; 
petals  purplish,  with  claws  twice  as  long  as  the  sepals ;  style  very  short ; 
seeds  immarginate,  oblong.     (154.)     Pescao,  N.  Mex. 

Thelypodium  sagittatum,  Endl. — Carlin,  Nev. 

Thelypodium  longifolium,  Watson.  {Streptanthus  micranthtis,  Gray, 
PI.  Fendl.  p.  6.) — Stem  slender,  2°,  roughish  below,  glabrous  above;  flow- 
ers 1-2"  long ;  leaves  hirsute,  somewhat  toothed,  or  lower  leaves  distinctly 
dentate;  pods  erect  or  pendulous,  terete.  Sanoita  Valley,  Arizona.  (610.) 
Altitude,  6,500  feet. 

Thelypodium  Wbightii,  Gray  (PL  Fendl.  p.  .7).— Biennial  ?,  2-3^ 
high;  smoothish  leaves,  narrowly  lanceolate  ;  lower  ones  pinnatifid,  deeply 
dentate  or  even  sub- entire  ;  upper  ones  sub-entire  or  entire.  All  tapering 
into  petioles,  upper  ones  2"  wide,  1-2^  long ;  pedicels  in  fruit  ^-f  long, 
spreading.  Pods  erect,  or  nearly  so,  1^-2  J'  long,  filiform.  Petals  white, 
clawed,  a  little  longer  than  the  sepals.  The  aspect  of  the  plant  is  peculiar 
from  its  densely  spicate  flowers,  leaving  a  mass  of  long,  thread-like  pods  at 
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the  summit  of  the  stem.  There  is  great  variation  in  the  degree  to  whicli 
the  leaves  are  cut  or  toothed  and  in  the  hairiness  of  the  entire  plant. 
Camp  Grant,  Ariz.,  at  4,753  feet  altitude.     (363.) 

Camelina  sativa,  Crantz.— Introduced  in  Colorado. 

"  Tropidocarpum  *  GR AGILE,  Hook.— Stcms  weak,  2  feet  high  or  less ; 
leaves  pinnatifid  or  rarely  2-pinnatifid,  with  narrow,  or  linear  segments; 
flowers  in  the  axils  of  the  upper  bract-like  leaves ;  petals  1  ^-3"  long,  nearly 
twice  longer  than  the  obtuse  sepals ;  pods  6-20"  long,  more  than  a  line 
broad,  pointed  at  both  ends,  ascending  or  slender  spreading  pedicels  10-20'' 
long.  San  Francisco  Mountains,  Arizona."  I  have  not  a  specimen  acces- 
sible, and  therefore  have  been  obliged  to  quote  generic  and  specific  descrip- 
tion from  Fl.  Cal.  1,  p.  44. 

Caulanthus  crassicaulis,  Watson.— Frequently  called  Wild  Cabbage, 
and  used  as  a  substitute  for  the  better  article.     Nevada. 

Lepidium  intermedium,  Gray. — The  usual  apetalous  Western  form. 
Boulder,  Colo.,  Loew  and  Wolf.     (597.) 

Lepidium  alyssoides.  Gray.  (PI.  Fendl.  p.  10.) — Keasby,  collector. 
Peoria  Creek,  New  Mexico. 

Lepidium  montanum,  Nutt— Old  Camp  Goodwin,  Ariz.  (341.)  3,000 
feet  altitude.     San  Luis  Valley,  Colorado.     (624.) 

Lepidium  Fremontii,  Watson  ?— Probably  this  species.  Specimen  too 
young.    Collected  by  Dr.  Loew  in  Nevada.    (King's  Report,  vol.  v,  plate  iv.) 

Lepidium  nanum,  Watson.  (King's  Report,  vol.  v,  plate  iv.) — Halleck 
Station,  Nev. 

Thlaspi  ALPESTRE,  L.  (?) — I  havo  no  sufficient  means  of  comparing 
this  with  the  European  plant,  but  accept  Mr.  Watson's  determination. 
Exceedingly  variable.  Common  in  alpine  and  sub-alpine  regions  of  Cen- 
tral Colorado.     (607.) 

BiscuTELLAf  (Dithyr^a)  Wisuzeni,  Engelm.— A  foot  or  more  high, 

*  "  Tropidocarpum,  Hook. — Pod  linear,  flattened  laterally,  often  one  celled  by  the  disappearance 
of  the  narrow  partition ;  valyes  carinate,  1-nerved.  Seeds  in  two  rows,  miuate,  flattened,  not  winged ; 
cotyledons  incumbent.  Style  short. — ^A  low,  slender,  hirsute,  branching  annnal,- with  pinnately  divided 
leayes,  and  yellow  solitary  axillary  flowers.'^ 

t  BiscuTBLLA,  L. — Sepals  nearly  eqaal.  Siliqae  dehiscent,  very  flat,  divided  into  lateral  ovate 
halves,  each  of  which  is  snrroanded  by  a  cord-like  margin.  Each  cell  contains  a  single  immarginate  seed. 
Herbs,  osnally  erect,  branching  and  hispid;  leaves  more  or  less  pinnatifid;  flowers  bractless,  yellow. 
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covered  throughout  with  a  fine,  but  dense,  stellate  pubescence ;  leaves  linear- 
lanceolate  to  broadly  lanceolate,  entire,  slightly  undulate  or  deeply  pin- 
natifid;  pedicels  3-8"  long  and  in  fruit  most  frequently  spreading  or 
deflexed;  each  half  of  the  pod  roundish,  from  1-3"  in  diameter;  style  ^ 
long;  sepals  hairy  outside,  nearly  as  long  as  the  petals.  New  Mexico,  from 
Zutii  River,  near,  I  think,  the  location  of  the  first  discovery  of  the  plant. 
Also  obtained  in  Arizona. 

CAPPARIDEiE. 

Cleome  aurea,  Nutt. — Boulder,  Colo.,  1873.     Loew. 

Cleome  lutea,  Hook. — Much  like  C.  aureUj  except  that  the  stamens 
are  unequal  and  unlike;  of  the  six,  two  are  longer,  with  small,  curved 
anthers,  and  four  are  shorter,  with  mucronate  anthers.  The  figure  (tab. 
XXV  in  Hook.  Fl.  Br.  Am.)  shows  by  mistake  two  short  and  four  long 
anthers.     Nevada. 

Cleome  Sonor^,  Gray.— Annual,  glabrous,  erect;  leaves  trifoliate, 
with  short  petioles ;  leaflets  entire,  linear ;  pod  turgid,  somewhat  longer 
than  the  stipe,  which  is  about  ^-^  as  long  as  the  pedicel ;  flowers  purplish. 
Anthers  6,  linear.     San  Luis  Valley,  Colorado.     (761.) 

Cleome  integrifolia,  T.  &  G. — Utah. 

Cleomella  parviflora.  Gray. — Nevada. 

Cleomella  longipes,  Torr. — Loew.  (180.)  No  locality  assigned; 
probably  from  Arizona, 

Cleomella  obtusifolia,  Torr.  &  From. — **  Branching  from  the  base 
and  diffnse ;  leaflets  cuneate-obovate,  obtuse ;  style  filiform.  Annual,  stein 
smooth,  the  branches  spreading,  about  a  span  long,  hairy  in  the  axils. 
Leaves  or  petioles  an  inch  or  more  in  length ;  the  lamina  of  the  leaflets  4- 
6''  long,  apiculate  with  a  deciduous  bristle,  nearly  smooth  above,  strigose 
underneath.  Pedicels  solitary  and  axillaiy,  in  the  upper  part  of  the 
branches,  longer  than  the  petioles.  Calyx  much  shorter  than  the  corolla, 
the  sepals  lacerately  3-5-toothed.  Petals  yellow,  oblong  lanceolate,  obtuse, 
about  3"  in  length.  Stamens  6,  unequal,  a  little  exserted ;  anthers  linear- 
oblong,  recurved  when  old.     Torus  hemispherical.     Ovary  on  a  long  slender 
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stipe,  obovate ;  style  longer  than  the  ovary." — (Torr.  Fremont's  Report, 
p.  311.)     Nevada. 

POLANISIA  UNIGLANDULOSA,  DC. — ^LoOW.      NeW  MoxicO. 

PoLAKisiA  GRAVEOLENS,  Raf— Upper  Arkansas  Valley,  Colorado 
(760);  also  New  Mexico. 

VIOLACE^. 

Viola  Canadensis,  L. — Western  New  Mexico,  Valle  Grande,  Loew, 
1873,  and  Apex,  Colorado.     (77  and  78.) 

Viola  canina,  L. — Colorado  and  Nevada.     (75.) 

Viola  cucullata,  Ait. — Western  New  Mexico,  at  6,500  feet  altitude. 

Viola  Nuttallii,  Pursh. — Colorado,  near  Denver.     (76.)     Nevada. 

BIXINE^. 

Amoreuxia*  Scheideana,  Planch.  (PI.  Wright  1,  tab.  3,  and  2,  tab. 
12). — Glabrous  or  nearly  so,  1°  high,  leaves  on  long  petioles,  orbicular  in 
outline,  7-9-parted,  with  the  lobes  obovate,  cuneate  at  base  and  sharply 
serrate  toward  the  top;  capsule  1'  long  and  nearly  as  broad,  moderately 
inflated  ;  seeds  curved  and  minutely  roughened  with  short,  scattering  hairs ; 
flowers  deep  orange,  with  brownish  markings  in  the  centre.  Sanoita  Valley, 
Arizona.     Altitude,  5,500  feet.     (647  and  640  ) 

» 

POLYGALE-^. 

Polygala  alba,  Nutt. — Perennial,  with  several  slender  virgate  stems 
ascending  from  the  same  root,  smoothish,  1°  high;  leaves  linear  to  oblan- 
ceolate,  sessile  or  barely  petioled,  margins  slightly  revolute ;  stem  leafy  half 
way  to  the  summit ;  flowers  deciduous,  leaving  the  racliis  roughened  after 
their  fall,  white;  wings  of  the  calyx  rounded,  about  as  long  as  the  corolla; 
seed  with  caruncle  extended  into  two  ear-like  lobes  nearly  as  long  as  the 
seed.     Willow  Spring,  Ariz.     Altitude,  7,195  feet.     (207.) 

*  Amoreuxia,  Moc.  et  Seas,  in  DC.  Prod,  ii,  p.  638. — Flowers  hermaphrodite.  Sepals  5,  imbri- 
cated, deciduons.  Petals  5,  large,  coDtorted-imbricated.  Stamens  many,  inserted  upon  the  glandless 
receptacle;  anthers  linear,  bivalved,  with  short  conflaent  lines  of  dehiscence  under  the  apex.  Ovary 
perfectly  3*celled ;  placentas  united  in  the  centre,  ovules  many ;  style  simple,  stigma  minutely  denticu- 
late; endocarp  membranous,  separating  into  3  valves  alternating  with  those  of  the  epicarp.  Seeds  obo- 
void,  straight  or  incurved,  smooth,  testa  bony,  surrounded  by  a  loose  exterior  membrane;  cotyledons 
broad,  curved,  or  with  an  incurved  hook.— Bbntham  &,  Hookek. 
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PoLYGALA  PUBEEULA,  Gray  (PL  Wright.  1,  p.  40). — Perennial,  with 
several  erect  or  sub-erect  stems  from  the  same  root,  covered  with  a  very- 
soft,  short,  ash-colored  pubescence ;  leaves  with  very  short  petioles,  ovate, 
lance-ovate,  or  lanceolate,  obtuse,  but  slightly  mucronate,  leafy  to  the 
raceme,  which  is  lax  and  somewhat  elongated  ;  flowers  and  fniit  pendulous ; 
keel  naked;  wings  ovate  or  obovate,  and  very  slightly  ciliolate;  pods  oval, 
ciliate,  and  covered  with  a  very  soft  down  when  young ;  when  older,  hairi- 
ness is  limited  to  the  thickened  margin.  Floral  envelopes  are  deciduous, 
leaving  the  pod  naked.  An  interesting,  though  variable  species.  (312.) 
Ash  Creek,  Arizona.     (504  and  459.)     Camp  Bowie,  Ariz. 

MoNNiNA*  Wrightii,  Gray  (PI.  Wright  2,  p.  31). — Annual,  erect, 
smooth ;  leaves  narrowly  lanceolate,  acutish,  entire,  with  a  petiole  ^  long ; 
raceme  terminal,  or  secondary  racemes  coming  out  of  the  axils ;  fruit  and 
flowers  on  pedicels  J-l''  long,  deflexed;  flowers  1-2'^  long,  greenish,  with 
distinct  purple  blotching ;  fruit  2''  in  diameter,  winged,  on  one  side  much 
larger  than  on  the  other.     (622.)     Sanoita  Valley,  Arizona, 

Kbameria  paevifolia,  Benth. — Cienega,  Ariz.     (572.)     Nevada. 

FRANKENIACE-^. 

FRANKENiAf  GRANDiFOLiA,  Cham,  ct  Schlecht. — Stem  usually  prostrate, 
6-12'  long,  woody  or  hard  at  base;  leaves  6"  long,  cuneiform,  mucronate; 
margins  slightly  revolute,  thickish,  under  the  lens  hairy  and  ciliate  at  the 
base,  connected  at  their  insertion  by  a  hairy,  stipular  membrane.     Southern 

*  MoNNiNA,  Raiz.  et  Pav. — Sepals  uneqaal,  2  interior  large,  petaloid  aud  wiug-like.  Petals  3^  keel 
coDcave-galeate,  entire  or  broadly  3-Iobed  (from  the  two  exterior  petals  being  united  with  the  keelf), 
free;  2  interior  shorter,  sub-connirent,  variously  shaped,  inserted  upon  the  stamineal  tube.  Stamens  8, 
united  in  a  sheath  ;  anthers  1-2-celled,  opening  introrsely  by  an  oblique  apicular  foramen.  Ovary  1-2- 
celled;  style  incurved ;  stigma  two-lobed  at  the  apex.  Fruit  indehiscent,  1-2-seeded,  either  drupaceous, 
or  dry  and  wingless,  or  margined  with  a  membranous  wing.  Seeds  estrophiolate,  glabrous ;  albumen 
almost  none ;  cotyledons  thickish.  Herbs,  shrubs,  or  small  trees.  Leaves  alternate  or  scattered.  Raceme 
spike-like,  terminal,  lateral,  or  occasionally  axillary. — Benth.  &  Hook. 

t  Frankenia,  Linn.—Calyx  tubular  or  prismatic,  furrowed ;  the  4  or  5  lobes  valvate  and  indnpli- 
cate  iu  the  bud.  Petals  4  or  5,  bypogynous ;  the  blade  tapering  into  a  claw,  which  bears  an  appendage 
(crown)  on  its  inner  face.  Stamens  4-7  or  rarely  more,  bypogynous.  Ovary  1-celled,  with  2-4,  few-  to 
several-ovuled  parietal  placentae ;  style  2-4-cleft  into  filiform  divisions ;  stigmas  unilateral.  Capsule 
included  in  the  persistent  calyx,  2-4-vaived ;  the  few  or  several  seeds  attached  by  filiform  stalks  to 
margin  of  the  valves.  Leaves  small,  mostly  crowded  and  also  fascicled  in  the  axils,  sessile  or  nearly  so, 
the  pair  often  united  by  a  membranous,  somewhat  sheathing  base ;  flowers  small,  perfect,  solitary  and 
sessile  in  the  forks  of  the  stem,  or  by  the  redaction  of  the  upper  leaves  to  bracts  becoming  cymose-clus- 
tered  on  the  branches;  corolla  pink  or  purplish. — Fl.  Cal.  i,  p.  60. 
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Nevada,  of  which  form  Mr.  Watson  remarks,  "  Nearly  glabrous,  with  some 
stiflf  hairs  upon  the  stipules  and  traces  of  pubescence  upon  the  stem  and 
capsules.  The  leaves  are  intermediate  between  the  ordinary  form  of  Cali- 
fornia, with  mostly  obovate  leaves,  and  those  of  the  recently  described 
species  (F.  Jamesiij  Torr. ;  Gray  in  Proc.  Amer.  Acad.  8,  622).  Colorado 
and  Texas." 

CARYOPHYLLEiE. 

Saponaria  Vaccaria,  Host. — Introduced  about  the  Mormon  settlements 
in  Utah. 

SiLENE  ACAULis,  L. — Utah,  Colorado,  among  the  mountains  at  11,500 
feet  altitude  and  upward.     (362.) 

SiLENE  Menziesii,  Hook. — Twin  Lakes,  Colorado.     (355.) 

SiLENE  Greggii,  Gray  (PI.  Wright.  2,  p.  17).  {Melandrium  Greggii^ 
Rohr.) — More  or  less  viscidly  pubescent ;  two  or  three  erect  stems  from  the 
same  perennial  root ;  lower  leaves  lance-ovate  or  obovate,  shorter  than  the 
upper,  which  are  lanceolate  to  ovate,  sessile  or  tapering  into  very  short 
petioles,  1 J-2'  long ;  calyx-lobes  obtuse,  or  acute,  sometimes  with  scarious 
margins;  lamina  of  petals  crimson,  divided  into  4  lobes,  of  which  the  lateral 
are  the  shorter,  corona  2-parted,  truncate,  with  the  lobes  slightly  erose- 
dentate.  Stamens  exserted.  Mount  Graham,  7,000  to  9,500  feet  altitude. 
(420,  734.)  Also  collected  by  Dr.  Loew  on  the  mountains  of  Arizona.  This 
species  Mr.  Watson  considers  a  variety  of  S.  laciniata,  probably  con'ectly. 

SiLENE  ScpuLERi,  Hook.— Stem  erect,  smooth  below  and  slightly 
glandular-pubescent  above;  leaves  narrowly  lanceolate,  tapering  very 
gradually  to  the  base,  lowest  &  long,  upper  ones  shorter;  racemes  sub- 
compound,  i.  e.j  two  or  three  flowers  coming  off  at  the  same  point  of  the 
stem.  Calyx  about  as  long  as  the  pedicel,  lobes  acute,  with  scarious,  ciliate 
margins ;  petals  white  or  flesh-colored,  claws  with  acute  auricles,  filaments 
woolly,  ciliate ;  capsule  three  times  longer  than  the  stipe.  Mount  Graham, 
Arizona,  at  9,000  feet  altitude.     (739.) 

Lychnis  apetala,  L. — Colorado. 

Lychnis  Drummondii,  Watson. — South  Park,  Colorado.     (363.) 

Cebastium  vulgatum,  L. — Colorado.     (352.) 
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Cerastium  nutans,  Raf. — Sierra  Blanca,  Arizona,  at  9,000  feet  altitude 
(803),  and  Mount  Graham  (403). 

Cerastium  arvense,  L. — South  Park  and  Blue  River,  Colorado.  (348, 
350,  351,  353.) 

Stellaria  Jamesii,  Ton-. — Colorado  (339),  Nevada,  and  Utah. 

Stellaria  longipes,  Goldie  — Colorado.  (338,  340.)  The  plant  (340) 
from  Colorado,  which  I  published  and  distributed  as  S.  hngifolia^  is  without 
doubt  8.  longipes. 

Stellaria  crassifolia,  Ehrhart. — Nevada. 

Arenaria  saxosa.  Gray  (PI.  Wright.  2,  p.  18). — Perennial,  5-12' 
high,  slightly  hispid-pubescent ;  leaves  sessile  (lower  ones  sub-connate  at 
base),  lanceolate  acute,  6''  long,  1-2"  wide ;  raceme  many-flowered,  some- 
what cymose,  pedicels  ^f '  long ;  sepals  very  acute,  somewhat  scarious- 
margined,  with  a  distinct,  almost  keel-like  midrib,  which  is  decidedly  hispid; 
the  obovate  white  petals  as  long  as,  or  a  little  longer  than,  the  sepals.  (412.) 
Mount  Graham,  Arizona,  at  9,000  feet  altitude. 

My  specimens  appear  decidedly  more  luxuriant  than  those  on  which 
the  species  was  founded.  The  distinctive  features  are  so  well  marked, 
however,  that  I  can  liardly  consider  it  as  anything  else. 

Arenaria  capillaris,  Poir — Utah. 

Arenaria  Fendleri,  Gray  (PI.  Fendl.  p.  13). — South  Park,  Colo- 
rado (349),  and  near  Cosino  Caves,  Arizona,  in  pine  woods,  Loew,  col- 
lector. 

Arenaria  Fendleri,  Gray,  var.  subcongesta,  Watson. — Twin  Lakes, 
Colorado,  11,003  feet  altitude  (868);   Utah. 

Arenaria  verna,  L. — Mosquito  Pass,  Colorado.     (345.) 

Var.  HiRTA,  Fenzl. — More  densely  csespitose  than  the  typical  A.  verna; 
leaves  broader,  rougher,  and  obtuse ;  flowering  stems  shorter.  South  Park, 
Colorado.     (346.) 

Arenaria  (Alsine)  biflora,  Wahl. — Under  this  I  include  all  the 
numbers  364,  343,  344,  representing  respectively  the  names  A.  arctica^ 
Stev.,  var.  ohtusa^  A  alpina,  L.,  A  Bossiij  R.  Br.,  of  the  catalogues  of  the 
Colorado  collection  It  was  by  a  clear  inadvertency  that  the  name  A 
alpina^  L.,  was  used  at  all,  as  it  does  not,  so  far  as  I  can  find,  appear  any- 
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where  as  a  species  of  Linnseus's.     I  also  include  the  same  name  in  Porter^s 
and  Coulter's  Flora  of  Colorado, 

Caespitose,  more  or  less  woody  at  the  base,  forming  either  a  compact 
mass,  or  sometimes  with  the  stems  more  lax  and  lengthened ;  leaves  some- 
times obscurely  three-nerved,  narrowly  linear,  more  or  less  roughened; 
peduncles  pubescent ;  petals  longer  than  the  obtuse  sepals. 

Aeenabia  lateriflora,  L. — Twin  Lakes,  Colorado.     (347.) 

Sagina  Linn^i,  Presl. — Colorado.     (341,  342.) 

Drymaria*  effusa.  Gray  (PI.  Wright.  2,  p.  19). — ^Annual,  smooth 
root-leaves  ovate,  short-petioled,  2''  in  diameter ;  lower  intemode  2'  long 
stem-leaves  linear-setaceous,  4-8"  long;  dichotomously  branched  above 
pedicels  very  slightly  glandular  pubescent,  twice  as  long  as  the  flower 
sepals  obtuse,  with  scarious  margins ;  petals  quite  narrow,  deeply  two-lobed, 
and  a  little  longer  than  the  sepals.  The  whole  plant  is  hardly  three  inches 
high.  (619.)  Sanoita  Valley,  Arizona,  at  6,500  feet  altitude.  Found, 
so  far  as  I  have  seen,  only  among  the  oak  trees  and  on  a  gravelly  soil. 

PORTULACACEiE. 

PoRTULACA  OLERACEA,  L.  ?  ? — The  spccimcus  from  Colorado  (989)  are 
all  too  old  to  determine  with  certainty. 

PoRTULACA  LANCEOLATA,  Eugclm.? — Arizoua.  Poor  specimens.  Chi- 
ricahua.  Southern  Arizona,  growing  on  dry  sandstone  rocks.     (521.) 

Talinum  aurantiacum,  Engelm. — Herbaceous,  with  a  woody  base, 
1-2°  high,  erect  or  sometimes  branching  from  the  base,  glabrous  or  with 
a  few  spreading  hail's;  leaves  lanceolate,  thickish,  sessile,  1-2'  long; 
peduncles  with  two  small  bracts,  4-5"  long,  articulated  above  the  base; 
flowers  orange-colored,  single  in  the  axils,  somewhat  reflexed  in  fruit; 
sepals  4-5"  long ;  petals  somewhat  longer ;  mature  seeds  black,  elegantly 
marked  with  strong  circular  lines,  and  with  others  less  strong,  but  trans- 
verse to  them.     (346.)     Cottonwood,  Ariz.,  in  rocky  places. 

*DRTMABiAy  Willd. — Sepals  5,  herbaceous  or  with  scarions  margins.  Petals  5, 2-6-cleft.  Stamens 
5,  or  fewer  by  abortion,  somewhat  perigynoas.  Ovary  1-celled,  with  many  ovales ;  style  3-cleft.  Capsale 
3-valved.  Seeds  roundish  kidney-shaped,  or  laterally  compressed,  hilaro  lateral;  embryo  peripheral. 
Diffuse  or  rarely  erect  herbs,  branching  dichotomously.  Leaves  flat,  broad  or  narrow.  Stipules  small, 
often  fugacious.  Flowers  pedicellate,  solitary  in  the  forks,  or  often  in  terminal  cymes  or  axillary  and 
scattering.— Bbntham  &,  Hooker. 
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Talinum  aurantiacum,  Engelm.,  var.  angustissimum,  Gray. — Similar 
to  the  above,  except  that  the  leaves  are  linear,  the  articulation  of  the 
peduncle  often  nearer  the  axil,  sepals  approaching  the  orange  color  ^of  the 
corolla,  and  the  plant  usually  lower,  averaging  8'  in  height.  (538.)  Rocky 
ledges  at  Chiricahua  Agency,  Arizona. 

Talinum  patens,  Willd.?— 1-2°  high,  glaucous;  leaves  broadly  lanceo- 
late, thin,  entire;  flowers  purple,  in  bud  twice  longer  than  the  obtuse 
sepals;  inflorescence  loose,  panicled  along  the  slender  branches;  seeds  not 
mature  enough  to  certainly  identify  the  specimen.  (522.)  Chiricahua 
Agency,  Arizona,  on  rocky  ledges,  along  with  T.  aurantiacum  var.  angus- 
tissimum. 

Calandrinia*  pygm^a,  Gray  (Proc.  Am.  Acad,  viii,  p.  623).  (Tali- 
num pygmcEumy  Gray.) — Colorado.     (73.) 

Claytonia  abtica,  Adams,  var.  megabhiza,  Gray. — High  mountains 
of  Colorado ;  strictly  alpine.  The  large  root  -penetrates  a  foot  or  more 
among  the  rocks.     (74.) 

Claytonia  Chamissonis,  Esch.  &  Ledeb. — Seeds  evenly  and  beautifully 
roughened  with  minute  scale-like  markings.  I  find  no  allusion  under 
description  of  this  species  to  the  markings  of  the  seed,  nor  have  I  any  ripe 
seed  in  other  authentically  determined  specimens  of  the  species,  but  in  all 
the  other  characteristics  my  plant  is  so  like  the  broader-leaved  form, 
No.  84,  of  Hall  and  Harbour,  that  I  cannot  doubt  the  specific  identity  of 
the  two.  (219.)  Willow  Spring,  Ariz.;  altitude,  7,195  feet.  Found 
growing  luxuriantly  in  spring  water  the  temperature  of  which  was  52° 
Fahrenheit 

Claytonia  Caeoliniana,  Michx.,  var  sessilifolia,  Torr.  (C  lanceolata^ 
Pursh.)— Nevada. 

Lewisia  EEDivivA,  Pursh. — Nevada. 

ELATINE^. 

Elatine  Americana,  Am.— Twin  Lakes,  San  Luis  Valley,  and  Eio 
Grande  at  Loma,  Colo.     (775,  776.) 

*  Calandrinia,  H.  B.  K. — Diflfers  from  Talinum^  Adans.,  chiefly  in  baying  perBlstent  sepfilB  azid 
estrophiolate  seeds. 
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TAMARISCINE^. 

FouQUiEEA*  8PLENDENS,  Engelm.— Shrub  5-15^  Wgh,  spiny,  with 
clusters  of  leaflets  in  the  axils  of  the  spines  (the  larger  primary  leaves 
being  seldom  seen);  flowers  in  a  strict  or  a  thyrsoid  panicle,  bright  scarlet, 
1'  long.  A  most  remarkable  looking  plant  (standing  usually  out  on  an 
open  sun-exposed  slope),  with  its  strict,  striated,  almost  leafless  stem 
crowned  by  a  mass  of  beautiful  scarlet  flowers. 

HYPERICINE-^. 

Htpeeicum  Scouleri,  Hook.— Utah,  Arizona.     (210,  384.) 

MALVACE^. 

SiDALCEA  CANDIDA,  Gray.— Collected  by  Mr.  Hance,  but  neither  num- 
ber nor  locality  given.     Probably  from  New  Mexico  or  Arizona. 

Sidalcea  malvjefloba,  Gray. — ^A  somewhat  variable  and  widely 
diffused  species.  The  Expedition  has  it  from  Colorado  to  Southern  Arizona 
and  New  Mexico  and  west  to  Southern  California.     (14.) 

Malvastrum  cocciNEUM,  Gray.— Colorado,  Arizona,  New  Mexico, 
Utah.  The  var.  dissectum^  Gray,  we  have  also  from  Utah  and  New 
Mexico.  So  far  as  my  specimens  go,  the  variety  seems  to  evince  a  marked 
liking  for  the  more  dry  and  sandy  regions 

Malvastrum  Munroanum,  Gray. — Not  unlikely  that  this  and  Sphc^aJr 
cea  Emoryi,  Torr.,  are  the  same,  as  according  to  Mr.  Watson's  showing  the 
two  correspond  in  all  respects,  save  that  the  latter  usually  has  two  seeds  to 
the  carpel.  It  sometimes  has  but  one,  and  then  the  distinction  vanishes. 
Mineral  Hill,  Nev. 

ANODAf  HASTATA,  Cav.,  var.  depauperata,  Gray  (PI.  Wright.  2,  p.  23). — 

*  FouQUiERA,  H.  B.  K.— Sepals  5,  free.  Petals  anited  into  a  tabe ;  tbe  lobes  of  tbe  limb  imbricated, 
spreadiDg.  Stamens  10-15,  bypogynous,  ezserted ;  filaments  tbickened  at  base.  Ovary  imperfectly 
3-celled ;  placentsB  about  Govaled ;  styles  3,  long,  somewhat  united.  Seeds  3  to  6,  oblong,  flattened, 
surrounded  by  a  dense  fringe  of  long  white  bairs  or  by  a  membranous  wing.->Sbrubs  or  small  trees,  with 
soft  fragile  wood,  smooth  ;  the  branches  alternately  spinose-tubercled,  and  with  single  or  fascicled  thick 
entire  leaves  in  the  axils ;  flowers  brilliant  crimson,  in  terminal  spikes  or  panicles. — ^Flora  Cal.  1,  p.  79. 

t  Anoda,  Cav. — Bracteoles  none.  Calyx  5-clef t.  Stamineal  column  divided  at  the  apex  into  many 
filaments.  Cells  of  tbe  ovary  many,  1-ovuled,  branches  of  style  as  many  as  the  cells  of  the  ovary, 
filiform,  capitate,  or  truncate-stigmatose  at  the  apex.  Mature  carpels  forming  a  broad  starlike  verticil 
[from  the  outwardly  projecting  spurs] ;  separating  from  the  axis,  erostrate,  dissepiments  obliterated. — 
Seed  pendulous,  or  fixed  horissontally :  Hispid  or  f roootbish  herbs  with  the  habit  of  Malva.  Leaves 
ontire,  hastately  3-lobed,  or  rarely  dissected.  Flowers  violet  or  yellow,  pedunculate,  axillary,  or  in  a 
terminal  raceme. — Bentham  &  Hooker. 
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Annual,  stem  erect,  smoothish,  or  with  a  few  scattering  hairs ;  lower  leaves 
small,  roundish,  crenate ;  stem-leaves  long,  petioled,  thin,  irregularly  deeply 
cleft  or  strongly  halbert-shaped ;  flowers  axillary,  sky-blue,  J-f '  in  diam- 
eter (apparently  resembling  A.  parviflora^  Cav.).  Calyx-lobes  twice  as  long 
as  the  tube  and  distinctly  bristly  hirsute.  Much  against  my  will,  I  am 
obliged  to  retain  this  still  as  a  variety,  there  being,  so  far  as  I  can  dis- 
cover, little  deviation  from  the  typical  fomi  save  in  the  size  of  the  flowers. 
Camp  Crittenden,  Southern  Arizona,  at  5,200  feet  altitude.     (666.) 

Var.  PARVIPLOEA,  Gray. — ^A  low  annual,  3-6'  high,  with  a  few  ovate, 
crenate  leaves  on  long  petioles,  was  collected  by  Dr.  Loew  at  some  locality 
in  Arizona.     (165  a.) 

SiDA  HEDEBEACEA,  Torr.  (in  PI.  Fendl.  p.  23). — Loew.    New  Mexico,  Utah. 

SiDA  LEPIDOTA,  Gray  (PL  Wright.  1,  p.  18). — A  much-branching, 
prostrate  species,  from  a  descending  root;  leaves  petioled,  triangular- 
cordate  or  somewhat  hastate  (quite  variable),  at  first  densely  covered  with 
a  stellate  pubescence  hehw  and  scurfy  above;  peduncles  axillary,  bearing  a 
single  purple  flower  8''  in  diameter.  Cai-pels  with  a  short,  obtuse  beak. 
Deer  Spring,  Ariz.,  6,000  feet  altitude.     (188.) 

SiDA  FiLiFORMis,  Morfc.  var. — Stems  thin,  wire-like,  procumbent  or 
ascending,  with  long  white  hairs  scattered  along  the  stem  and  on  the  calyx ; 
petioles  3''-l'  long ;  leaves  6-12''  long,  lanceolate  to  oval,  usually  crenately 
serrate  and  more  or  less  densely  covered  on  either  side  with  a  short,  stellate 
pubescence ;  calyx  angular,  lobes  acuminate,  nearly  as  long  as  the  yellow 
petals;  carpels  moderately  beaked.  (665.)  Sanoita  Valley,  Arizona. 
From  Camp  Bowie,  I  have  a  form  which  is  much  more  hairy ^  has  leaves  larger 
in  aU  respects,  and  almost  beakless  carpels.  (470.)  I  have  a  full  suite  of 
specimens,  and  am  unable  to  connect  these  forms.  Hence,  I  believe  they 
will,  as  we  know  them  better,  be  regarded  as  distinct. 

Sph^balcea  aceripolia,  Nutt. — "Minutely  roughish-tomentose,  with 
a  stellate  pubescence;  leaves  5-lobed,  somewhat  cordate;  the  lobes  acute, 
toothed,  unequally  serrate;  peduncles  aggregated,  terminal;  carpels  12-14, 
pointless. — Stem  much  branched.  Leaves  2-2^'  long,  and  about  the  same 
in  width :  petioles  about  J  of  the  length  of  the  lamina.  Flowers  3-4 
together  at  the   summit   of  the   branches.     Bracteoles   linear-lanceolate. 
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Calyx  cleft  to  the  middle,  segments  broadly  ovate,  acute.  Corolla  an  inch 
in  diameter ;  purple  (in  dried  specimens).  Cai*pels  pilose,  dehiscing  on  the 
back  from  the  summit  to  the  base." — (T.  &  G.)     Utah. 

Sphjsbalcea  Fendleei,  Gray. — San  Francisco  Mountains,  Arizona  and 
Utah.  Taller,  more  branching,  with  larger  leaves,  and  beaked  carpels. 
New  Mexico. — Forming  a  transition  in  some  of  its  forms  into  the  next. 
S.  incana  var.  disseda,  Gray,  now  comes  here. 

Sph^ealcea  ANGUSTiFOLiA,  Spach,  "var.  foliis  lanceolatisj  inferioribtis 
nunc  liastatO'Sub'trilohatiSj^  Gray. — Sanoita  Valley,  Arizona.  (634.)  The 
plant  is  erect,  somewhat  branching  at  the  top ;  flowers  arranged  in  con- 
tracted racemose  panicles  on  the  ends  of  the  branches;  leaves  with  the 
characteristic,  eroded  margins.  A  showy  plant.  My  specimens  were  found 
growing  in  dry  lava  soil.     (Those  of  Wright  came  from  alluvial  soil.) 

SpHwERALCEA  Emoryi,  Torr.  (PI.  Wright.  1,  p.  21). — Nevada  and 
New  Mexico.  In  Benth.  and  Hook.  Genera  Plantarum,  we  find  Malvas- 
trum  and  Sphcsralcea  in  difierent  sub  tribes  and  separated  by  eleven  inter- 
polated genera,  yet  considering  the  habit  of  Sphceralcea  incana^  var.  dissecta, 
and  tlie  resemblance  between  S.  Emoryi  and  Malvastrum  Munroanum, 
coupled  with  the  broader  generalization  of  Bentham  and  Hooker  under 
head  of  Splujeralcea^  as  to  the  resemblance  in  habit,  it  may  well  be  doubted 
as  to  whether  the  genera  should  not  (in  part  at  least)  be  thrown  together. 
Colorado,  New  Mexico. 

Hibiscus  denudatus,  Benth.  (Bot.  Voy.  Sulph.  p.  7,  tab.  3).  (/?.  involu- 
cellatuSj  Gray,  PI.  Wright.  1,  p.  22.) — One  or  two  feet  high,  with  a  few 
long,  thin  branches ;  leaves  distant,  1-2'  long,  J-f '  wide,  obtuse,  irregularly 
crenate  serrate,  petioles  3-6''  long;  petals  light  purple,  8-10"  long;  bracts 
of  the  involucel  setaceous,  9"  long ;  entire  plant,  except  the  flower,  densely 
covered  with  a  stellate  pubescence.     (562.)     Cienega,  Ariz,  (near  Tucson). 

Thurberia*  thespe$ioides.  Gray  (PI.  Nov.  Thurb.  p.  308). — Perennial, 

•  Thurberia,  Gray  (PL  Nov.  Thurb.  308).--Bracteole8  3,  cordate.  Calyx  truncate.  Stamineal 
column  produced  above  f  almost  to  the  apex]  into  many  filaments.  Ovary  3-celled  with  a  few  ovules 
[6-8]  in  each  cell ;  style  club-shaped  at  the  apex.  [Stigmatose  on  the  three  projecting  angles.]  Capsule 
loculicidal,  3-valved.  Seeds  obovoid,  angular,  minutely  woolly,  without  albumen ;  embryo  conduplicate, 
cotyledons  foliaceous,  covered  with  black  spots,  much  folded,  almost  including  the  inferior  radical. — Tall, 
smooth  herbs.  Leaves  entire  or  3-parted.  Flowers  white  or  rose  colored,  solitary  on  axillary  or  terminal 
peduncles. — Qray  in  Bkntham  &,  Hooker,  Gen.  Pi.  1,  p.  209.  For  a  much  more  full  description,  see 
Gray,  Pi.  Thurb.  I,  o.,  and  for  a  good  figure  of  this,  the  only  species  of  the  genus,  see  Bot.  Mex.  Bound,  pi.  6. 
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herbaceous,  much  branched,  5^  high;  stem  smooth;  stipules  falling  away- 
very  early ;  leaves  deeply  3-parted,  with  the  divisions  lanceolate,  tapering 
into  a  long  point;  bracts  three  times  as  long  as  the  truncate  cyathiform  calyx ; 
petals  very  delicate  rose  color,  1'  long,  obovate,  woolly  at  the  base  on  mar- 
gins; style  longer  than  the  stamineal  column.  Young  branches,  petioles, 
leaves,  and  flowers  sprinkled  abundantly  with  black  dots,     (698.)     Sanoita 

Valley,  Southern  Arizona.* 

STERCULIACE^.t 

AyeniaJ  pusilla,  L.,  var.  ramis  erectis,  foliis  superiorihus  lanceolatiSj 
Gray  (PL  Wright.  1,  p.  24). — Perennial,  with  many  thin,  wiry  stems  from 
the  thick,  woody  root ;  lower  leaves  ovate  and  somewhat  iiTCgularly  serrate, 
upper  ones  irregularly  serrate,  twice  as  long,  and  lanceolate ;  flowers  small, 
on  reflexed,  fihform  pedicels,  which  are  2-4''  long ;  capsule  tuberculated 
and  hairy.  I  would  call  attention  to  the  fact  observed  by  Dr.  Gray  (PI. 
Wright.  2,  p.  24),  that  the  anthers  are  trilocular.  Judging  from  the  state- 
ment in  Bentham  and  Hooker,  Gen.  Plant,  vol.  1,  p.  225,  this  would  also 
appear  to  be  the  usual  rule  in  the  genus.  My  specimens  (569)  from  South- 
em  Arizona  correspond  exactly  with  those  obtained  by  Dr.  Thurber  at  Van 
Horn's  Wells,  in  what  was  then  Sonora. 

LINE^. 
LiNUM  KIGIDUM,  Pursh,  var.  puberulum,  Gray  (PL  Wright.  I ,  p.  25). — 
Low,  2'-4'  high,  annual,  branching  from  near  the  base;  stems  decidedly 
puberulent,  leaves  less  so;  leaves  slightly  imbricated,  3-6"  wide,  lower 
obtuse,  upper  slightly  mucronate;  vein  inconspicuous ;  pedicel  very  slightly 
thickened  at  the  top  (not,  however,  fonning  a  cupule) ;  sepals  acute, 
mucronate,  glandular  hispid  on  the  margin ;  central  vein  prominent,  and  on 
outer  (sepals)  the  lateral  ones  inconspicuous,  a  little  longer  (3-4"  long) 
than  the  mature  capsule  (sepals  about  equal  in  length  to  the  nearly  undi- 

*  See  Bentham  and  Hooker,  Gen.  PI.  Ij  p.  962, 

t  Sterculiack^  differ  from  MALVACBiB  by  having  2-celIed  anthers,  and  from  Tiliacejb  by  the 
8tameo8|  when  definite  in  number,  being  alternate  with  the  sepals,  i.  e.,  opposite  to  the  petals,  or  when 
indefinite,  united  more  or  less  at  the  base  into  a  column. 

(Ayenia,  L. — "Involucel  none.  Calyx  5-parted.  Petals  on  long  capillary  claws,  connivent 
over  the  stigma.  Fertile  stamens  5,  alternating  with  1-2-steriIe  ones,  their  filaments  united  into  a  pedi- 
cellate cup.  Style  single.  Stigma  5>angled.  Capsule  5-lobed,  5-celled,  loculicidaily  5- valved,  the  cells 
l-seeded.— Low  shrubby  plants,  with  minute  axillary  flowers.  Capsule  rough.  Albumen  none.''— Chap- 
man, Flora  of  Southern  U.  S.  p.  59. 
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vided  style) ;  filaments  from  an  ovoid-triangular  base,  false  partitions  entire, 
membranous ;  stipular  glands  evident,  (as  they  are  in  my  specimens  of  the 
following  species).  My  specimens  are  very  slightly  glaucous.  (15.)  Gravel 
hills  back  of  Santa  F^,  N.  Mex,,  at  7,050  feet  altitude. 

LiNUM  Beelandiebi,  Hook. — Erect,  annual,  stem  distinctly  striated, 
slightly  puberulent ;  lower  leaves  obtuse,  upper  slightly  mucro'nate,  longer 
on  the  average  than  in  the  preceding  species,  which  it  so  closely  resembles 
that  I  know  of  no  way  of  distinguishing  them,  save  by  the  character  of  the 
false  dissepiments  (as  indicated  by  Dr.  Engelmann  in  PI.  Wright  1,  pp.  25 
and  26),  which,  in  L.  Berlandierij  are  membranous  in  the  upper  and  inner 
half.  Under  head  of  L.  Berlandieri,  Dr.  Engelmann  alludes  to  a  small  form 
collected  by  Wright  on  the  San  Pedro  Eiver,  which  is  apparently  kept  apart 
from  L.  rigiduniy  var.  puberulum  (collected  on  the  CimaiTon),  only  by  the 
character  of  the  false  partition  in  the  ovary,  which  is  decidedly  that  of  L. 
Berlandieri.  I  have  the  precise  fomi  (from  Santa  F^)  he  alludes  to  (so 
far  as  can  be  determined  from  description),  and  have,  from  its  partitions 
and  ovate-triangular-based  filaments,  been  obliged  to  put  it  under  L  rigi- 
dunij  var.  pt4berulum.  Single  specimens  found  by  Dr.  Loew  at  Rancheiro 
Springs,  Arizona. 

LiNUM  PERENNE,  L. — Widely  diffused  over  Nevada,  Utah,  Colorado, 
Arizona,  and  New  Mexico,  where  it  has  been  obtained  by  the  Expedition ; 
extending,  besides,  from  the  Arctic  Ocean  to  Mexico  and  west  to  the  Pacific. 

MALPIGHIACE^.* 
AspiCARPAf   LONGiPES,  Gray  (PI.  Wright.  1,  p.  37). — Stems  several, 

*  MALFiGuiACEiB. — ''  Calyx  5-mcron8y  pereistent,  Begments  usually  biglandnlar.  Petals  6,  usually 
unguioulate,  isostemouous,  or  diplostemonous,  inserted  either  on  the  receptacle  or  on  a  hypogynous  or 
perigynous  disk.  Stamens  inserted  with  the  petals,  usually  monodelphous,  when  several  are  antherless. 
Ovary  composed  of  3  or  2  carpels,  connate,  or  distinct  at  the  top,  of  3  or  2, 1-ovuled  cells,  ovule  nearly 
orthotropous.  Fruit  a  drupe  or  of  3-2  cocci,  Embryo  exalbnminou§.  Stem  woody." — Le  Maout  & 
Decaisme  (English  edition). 

tAsPiCAiiPA,  Lagas. — Flowers  dimorphous.  Normal  ones: — Calyx  6-parted,  with  10  glands. 
Petals  clawed,  fimbriate-ciliate.  Stamens  5, 2  perfect,  3  without  anthers  or  the  middle  one  of  them  with 
a  perfect  antheri  and  the  lateral  ones  with  imperfect  anthers.  Ovaries  3,  connate  to  the  axis,  style 
central,  apex  obliquely  truncate.  Fruit  f  [See  specific  description.]  Abnormal  flowers :— Calyx  without 
glands.  Petals  none.  Anthers  single  and  rudimentary.  Ovaries  2,  without  styles.  Nut  solitary,  either 
crestless,  or  with  1-3  slightly  prominent  dorsal  crests,  irregularly  pyramidal  3-angled.  Seed  compressed, 
Bubreniform,  testa  membranous,  cotyledons  obovate,  flattish,  curved. — Slender,  erect,  branching  shrubs, 
with  the  branchlets  frequently  covered  with  appressed  hairs.  Leaves  opposite,  entire,  frequently  silky, 
BtipuleM  inconspicuouSh  Normal Hower^  mostly  umbelled,  terminal  or  axillary,  rarely  solitary,  yellow; 
abnormal,  axillary,  solitary,  very  small.— Benth am  &  Hooker. 
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from  a  woody  root,  very  slender  and  wiry,  decumbent,  somewhat  hairy 
(with  the  characteristic  hairs  of  the  order) ;  leaves  on  short  but  distinct 
petioles,  slightly  cordate  at  base,  ovate-oblong,  very  slightly  mucronate, 
pale  and  veiny  beneath,  9-18''  long.  Normal  flowers  with  10  large  glands 
on  the  base  of  the  calyx-lobes ;  petals  clawed,  glandular  fimbriate  above ; 
stamens  monodelphous  at  base  only,  perfect  anthers  3,  imperfect  (on  fila- 
ments about  the  same  length)  2  ;  "  fruit  of  a  single  carpel,  of  nearly  the  same 
form  as  in  A.  Hartwegiana,  but  more  even,  with  rounded  and  only  slightly 
margined  sides"  (Gray);  three  or  four  together  terminating  filiform  pedicels 
on  foliaceous  or  bracted  peduncles,  or  on  slender  pedicels  from  the  axils  of 
the  leaves.  Abnormal  flowers  on  slender  peduncles,  which  are  terminated 
by  a  pair  of  bracts  4f[  long  and  half  as  wide,  from  between  which  the 
short  pedicel  and  its  flower  arise.    (627.)     Sanoita  Valley,  Southern  Arizona. 

ZYGOPHYLLACE^.* 

TfiiBULUst  (Kallstkgemia)  maximus,  L. — Leaves  longer  than  the  pedi- 
cels; leaflets,  3-4  pairs,  oval,  hairy  on  the  lower  surface;  carpels  10,  slightly 
gibbous  below,  tuberculate;  style  5"  long;  sepals  lanceolate,  tapering  into 
an  acute  apex,  §  as  long  as  the  petals.     San  Carlos,  Ariz.     (777.) 

Tribulus  (Kallstrcemia)  GRANDiFLORUS,Benth.&  Hook.  {Kallstrcemia 
grandiflora^  Torr.  in  PI.  Wright.  1,  p.  26.) — Stem  clothed  with  long,  brown, 
spreading  hairs;  leaves  shorter  than  the  older  peduncles,  leaflets  4-5  pairs, 
oblong,  slightly  falcate ;  sepals  lanceolate-linear,  with  long,  attenuated  tips ; 
petals  nearly  or  quite  as  long  as  the  sepals ;  carpels  less  tuberculated  on  the 

*  Zygophyllacejb. — "  Calyx  4-  to  5-meroc8|  generally  imbricate.  Petals  hypogynous,  usually  im- 
bricate. Stamens  usually  double  the  number  of  the  petals,  bypogyuous ;  filaments  usually  with  a  scale 
inside.  Ovary  several-celled.  Fruit  a  loculicidal  capsule,  septicidally  dividing  into  cocci.  Embryo 
exalbuminous,  or  enclosed  in  cartilaginous  albumen. — Scentless  plants.  Leaves  opposite,  pinnate,  stipu- 
late.''— LeMaout  &,  Decaisne  (English  edition). 

t  Tribulus,  Linn, — Sepals  Q,  deciduous,  or  persistent,  imbricated.  Petals  5,  fugacious, spreading, 
imbricated.  Annular  disk  10-lobed.  Stamens  10,  inserted  on  the  base  of  the  disk,  5  opposite  to  the  petals 
exterior  and  usually  somewhat  longer  than  the  others,  5  alternate  with  a  gland  outside  of  the  base,  fila- 
ments filiform  and  naked.  Ovary  sessile,  with .  appressed  hairs,  r>-12-lobed,  5-12-celled,  the  cells  oppo- 
site the  petals  frequently  3-5-locellate  by  transverse  partitions;  style  short,  pyramidal  or  filiform; 
stigmas  5-12;  ovules  1-5  in  eachcell,  superposed.  Fruit  5-angled,  indehiscent.  Seeds  obliquely  pendu- 
lous, one  in  each  cell  or  cellale,  testa  membranous ;  embryo  exalbuminous,  cotyledons  oval,  radicle 
short.  — Loosely  branching  herbs,  often  silky-hairy,  and  with  prostrate  branches.  Leaves  stipulate  oppo- 
site, sometimes  alternate  by  abortion  of  one,  abruptly  pinnate.  Flowers  solitary,  pseudo-axillary, 
pedunculate,  white  or  yellow.— Bbntham  &,  Hooker. 
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back  than  in  the  preceding  species,  with  which  it  contrasts  by  its  larger 
flowers,  more  hispid  stem,  and  more  and  narrower  leaflets.  Camp  Grant, 
Ariz.     (442.) 

Labbea  Mexicana,  Moric.  (L.  glutinosa,  Engelm.) — (321.)  Valley  of 
the  Grila,  Arizona.  (Tab.  iii,  Torrey,  in  Emory's  Report)  This  shrub  is 
especially  common  on  the  hills  bordering  the  Gila;  also  on  the  sandy  wastes 
adjacent  to  Tucson  and  Camp  Lowell  in  Arizona,  even  imparting  its  strong 
odor  to  the  air. 

GERANIACE^. 

Geranium  Richardsonii,  Fisch.  &  Mey. — ^Very  closely  allied  to  G. 
maculatum,  L. ;  diflfering  only  in  being  more  smooth,  styles  hairy  and  less 
connate,  filaments  pilose  instead  of  ciliate,  and  seeds  more  delicately  retic- 
ulated. (408.)  Mount  Graham,  Arizona,  at  9,200  feet  altitude.  Also  a 
more  white-flowered  and  more  pilose  form  (234)  from  Willow  Spring,  Ariz., 
at  7,195  feet  altitude.     Nevada  and  Utah  ;  Colorado  (758). 

Geranium  Fremontii,  Torr.  (PI.  Fendl.  p.  26).— Much  branched, 
6'-2°  high,  pubescent  or  glabrous  ;  upper  stem-leaves  3-5-cleft,  truncate  at 
base,  lower  broadly  cordate ;  root-leaves  7-cleft ;  peduncles  1-2'  long ; 
pedicels  in  pairs,  1-1  J'  long;  sepals  oval,  with  a  short,  thick  awn  ;  fi'uiting 
pedicels  sometimes  divaricate,  or  deflexed ;  petals  obovate,  varying  from 
light  to  deep  purple,  1'  in  diameter,  villose  on  the  veins;  filaments  at 
base  pilose-ciliate ;  styles  united  below ;  seeds  somewhat  reticulated. 
Plant  forms  branching,  luxuriant  tufts.  Hard  to  limit  by  a  description,  yet 
usually  readily  recognized.  Sanoita  Valley,  Arizona.  No.  279,  from  Rocky 
Canon,  Arizona,  I  had  doubtfully  assigned  here  Mr.  Watson  assures  me, 
that,  though  usually  placed  under  G.  ccespitosum,  it  is  really  G.  JEremontii 
It  has  the  stamens  of  ccespitosumy  and  is  besides  quite  smooth. 

Geranium  C-espitosum,  James. — Perennial,  4'-l°  high;  stems  branch- 
ing from  the  base  ;  these,  with  the  petioles  and  pedicels,  retrorsely  pilose  or 
pubescent ;  peduncles  several  times  longer  than  the  1-2'  long  pedicels ; 
flowers  about  an  inch  in  diameter,  deep  purple.  Readily  distinguished  from 
the  preceding  species  by  its  stamens,  which  are  almost  as  long  as  the 
petals,  and  during  flowering  are  outwardly  recurved.     Santa  F^.     (21.) 
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Some  forms  resemble    G.  Fremontii  closely,  South  Park,  Colorado, 

(759),  Utah. 

Ebodium  cicutabium,  L.  Her. — Santa  Fd,  N.  Mex.     (36  a.) 

OxAus  viOLACEA,  L. — Mount  Graham,  Arizona,  at  an  altitude  of  9,250 

feet.     (437 ) 

RUTACEiE. 

C ANOXIA*  HOLOCANTHA,  Torr.  (in  Pacific  R.  R.  Rep.  iv,  68).  Benth. 
and  Hook.  1,  616. — A  much  branched,  leafless  ti-ee,  20°  high  and  trunk  1° 
in  diameter;  branchlets  yellowish-gi'een,  delicately  striate;  sparingly  dotted 
with  very  minute  brown  scales,  which  represent  reduced  leaves ;  flowera 
white  or  yellowish  white;  pedicels  articulated;  bracts  small  and  scale-like ; 
minute  oil-glands  sparingly  seen  on  the  bracts,  sepals,  and  petals.  Gila  Val- 
ley^  Arizona.     (323.)     Plate  I.  f 

From  Camp  Bowie,  Arizona,  I  have  (499)  a  Ptelea,  probably  Angus- 

TiFOLiA,  Benth. 

CELASTRINEiE. 

Pachystima  Mybsinites,  Raf — Utah,  5,000  to  7,000  feet  altitude.  Quite 
recently,  the  indefatigable  Mr.  Canby  has  brought  to  light  a  second  species 
of  this  genus  (P.  Canby%  Gray),  in  Giles  County,  Virginia.  "  While  the 
original  P.  Myrsinites  occurs  plentifully  in  most  wooded  districts  from  the 

*  Canotia,  Torr. — ''  Flowers  hermaphrodite.  Calyx  small,  5-lobed,  persistent ;  the  broad  lobes 
imbricated  in  ffistiyation.  Petals  5,  bypogydous,  obloDg,  very  obtnse,  at  base  with  a  broad  insertion,  im- 
bricated in  SBstivatioo,  with  a  rather  prominent  midrib  inside,  deciduous.  Stapiens  5,  hypogynoos, 
opposite  to  the  calyx  lobes :  filaments  snbulate,  somewhat  shorter  than  the  petals,  persistent :  anthers 
oblong-cordate,  introrse,  affixed  to  the  filaments  in  the  acate  apex  of  a  deep  sinas,  apiculate  with  a  small 
macro;  cells  inwardly  longitadin ally  dehiscent.  Dried  pollen  becomes  3-horned  when  moistened.  Disk 
none.  Ovary  placed  on  a  gynobase  {at  first  thicker  than  itself ),  5-celled,  the  thick  style  at  length  elongat- 
ing: stigma  small,  slightly  5-lobed;  cells  of  the  ovary  opposite  to  the  petals.  Ovules  in  the  cells  most 
frequently  6,  subhorizontally  inserted  in  two  series  in  the  inner  angle  [amphitropous] ;  micropyle  infe- 
rior. Capsule  ovate-fusiform,  somewhat  woody,  covered  with  a  delicate,  somewhat  fleshy  epicarp, 
5-celled,  10-valved  at  the  apex  (at  first  septicidal  and  later  loculicidal),  terminacod  by  10  split  portions 
of  the  persisting  style;  columella  none.  Seeds  1-2,  filling  the  cell,  ascending,  subovate,  flattened ;  testa 
fiubcoriaceous,  thickly  papillulose,  produced  below  into  a  broad  membranous  wing  somewhat  longer 
than  the  nucleus.  Embryo  straight,  in  a  thin  layer  of  fleshy  albumen ;  cotyledons  oval,  flat ;  the  short- 
ish radicle  inferior."  My  own  specimens  showing  only  the  flowers  and  immature  fruit,  I  have  been 
obliged  to  quote  the  above  from  Dr.  Gray's  complete  description,  recently  published  in  Proc.  Amer.  Acad, 
xii,  pp.  159-160. 

t  Branch ;  natural  size.  Fig.  1.  A  cross  section  of  a  flower.  Fig.  2.  An  open  flower.  Fig.  3.  A 
longitudinal  section  of  flower.  Fig.  4.  An  inside  view  of  stamen.  Fig.  5.  An  outside  view  of  stamen. 
Fig.  6.  The  young  fruit ;  petals  fallen  ond  filaments  remaining.  Fig.  7.  A  vertical  section  through  a 
young  ovary.  Fig.  8.  A  young  ovule.  Fig.  9.  A  vertical  section  of  mature  fruit.  Fig.  10.  A  cross  section 
of  fruit«  Fig.  11.  A  seed.  Fig.  12.  A  diagonal  section  of  a  seed.  All  except  the  branch  magnified  about 
SiYe  diameters. 
6  BOX 
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Rocky  Mountains  to  the  Pacific,  in  Northern  California  and  Washington 
Territory,  this  is  only  known  at  one  station  in  the  Alleghany  Mountains, 
and  makes  an  addition  to  the  list  of  those  few  genera  (such  as  BoyMnia 
and  Calycanthtcs),  which  are  divided  between  Eastern  and  Western  North 
America/' — (Gray,  Proc.  Am.  Acad,  viii,  pp.  623-624.) 

RHAMNEiE. 

ZizYPHUS*  LYCioiDES,  Gray,  var.  canescens,  Gray. — ^A  much  branched 
shrub,  4-5°  high;  younger  branches  covered  with  a  light  gray  powdery 
substance,  which  is  readily  scraped  away,  leaving  the-  green  epidermis 
exposed  beneath;  leaves  oval,  obtuse,  pubescent  (especially  beneath) ;  peti- 
oles 2-4''  long;  spiny  branches  i^V  long,  thick,  terminating  abruptly  in 
a  point  More  or  less  leafy;  flowers  greenish.  Valley  of  the  Gila,  Ari- 
zona, at  3,080  feet  altitude.     (331.) 

KarwinskiaI  Humboldtiana,  Zucc.  (Gray,  PI.  Wright.  1,  p.  32). — 
Shrub  from  2-12°  high,  leaves  oval  and  beautifully  penninerved  [Flow- 
ers not  seen.]  Drupe  ovoid,  4-5''  long,  pointed  with  the  remains  of  the 
style,  cup  or  disk-like  calyx  terminating  the  pedicel  after  the  drupe  has 
fallen.  Plant  appears  to  vary  much  in  the  shape  of  the  leaves  and  in  the 
number  of  flowers  in  the  axillary  clusters.     Arizona. 

Rhamnus   crocea,   Nutt.  (T.  &  G.  Fl.   N.  Am.). — "Low,  branches 

*  ZiZYPHUS,  Jass. — Calyx  5-cleft,  tube  broadly  obcoDical,  lobes  triaDgnlar-ovate,  acote,  spreading, 
carinate  within.  Petals  5  (rarely  0),  hooded,  deflexed.  Disk  flat,  5-angIedy  margin  free.  Stamens 
5,  included  or  longer  than  the  petals,  filaments  subulate.  Ovary  immersed  in  the  disk  and  at  the  base 
confluent  with  it,  2-,  rarely  3-,  most  rarely  4-celled;  styles  2-3,  conical,  free  or  connate,  divergent, 
stigmas  small,  papillose.  Drupe  fleshy,  globose  or  oblong,  putamen  woody  or  bony,  1-3-colled,  1-3- 
seeded.  Seeds  plano-convex,  testa  thin,  fragile,  and  smooth,  albumen  little  or  none;  cotyledons  thick ; 
radicle  short. — Shrubs  or  trees  decumbent,  or  with  many  small  branches,  often  with  strong,  hooked 
spines.  Leaves  sub-distichous,  alternate,  petiolate,  coriaceous,  entire  or  crenate,  3-5-nerved.  Stipules 
both  spinescent  or  one  caducous,  hooked  or  straight,  cymes  short,  axillary,  few-flowered.  Flowers  small, 
greenish.    Fruit  often  edible. — ^Bentham  &  Hooker. 

tKxRwiNSKiA,  Zucc. — Calyx  5-cleft,  tube  hemispherical  or  turbinate,  acute  lobes  3-angled,  keeled 
or  with  the  keel  produced  within  and  above  into  a  spur.  Petals  5,  short-clawed  and  hooded.  Stamens 
longer  than  the  petals,  fllaments  subulate.  Disk  lining  the  tube  of  the  calyx,  delicate  limb  free.  Ovary 
sub-globose,  immersed  in  the  disk,  free,  2-3-celled,  septa  parting  in  the  middle,  often  attenuated  (the 
ovary)  into  a  triaDgnlar  style,  with  the  apex  2-3-lobed,  stigmas  obtuse,  papillose;  ovules  2  in  each  cell, 
parallel,  curved  downward.  Drupe  sub-globose  or  ovoid,  apiculate  with  the  persistant  style,  surrounded 
at  base  by  the  calyx,  putamen  1-2-celled,  each  cell  l-seeded.  Seeds  erect,  obovate,  testa  membranous, 
dark-verrucone,  raphe  elevated,  albumen  in  a  thin  fleshy  stratum  adherent  to  the  testa;  cotyledons  oval, 
fleshy;  radicle  very  short. — Small  trees  and  shrubs.  Leaves  sub-opposite,  petiolate,  oblong,  entire, 
penninerved,  pellncidly  pnnctulate.  Stipules  membranous,  deciduous.  Flowers  axillary,  raoemose  or 
cymose.    Cymes  fasciculate. — Bentham  &  Hooker. 
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spinescent;  leaves  thick,  evergreen,  obovate,  J'  long;  petiole  1-2''  long, 
glandularly  denticulate ;  flowers  dioecious,  apetalous,  styles  distinct  above. 
A  thorny  shrub  with  yellbw  wood,  imparting  its  color  to  water."  Arizona. 
I  have  not  seen  the  plant. 

Ceanothus  Fendleki,  Gray. — Shrub,  with  stiff,  and  often  spine-tipped, 
gray  branches ;  leaves  thickish,  tomentose  pubescent  beneath,  smoother  on 
upper  surface,  lanceolate  to  oval,  6-12''  long,  usually  cuneate  at  base, 
petioles  1-3''  long ;  small  white  flowers  in  paniculate  racemes  terminating 
the  branches.  New  Mexico  (143).  Camp  Apache,  Ariz.  (257),  at  4,900 
feet 

AMPELIDEiE. 

ViTis  -assTiVALis,  Michx.,  var.  ? — "Resembhng  a  common  Texan  and 
New  Mexican  form;  perhaps  V.  ArizonicUy  Engelm.  Arizona." — S. 
Watson. 

Ampelopsis  quinquepolia,  Michx.  [Vitis^  Bentham  &  Hooker,  Gen. 
Plant.)— New  Mexico.     (110.) 

SAPINDACEiE. 

Sapindus*  mabginatus,  Willd.— Tree  10-30°  high;  leaves  4-8'  long, 
leaflets  thickish,  shining,  plainly  penninerved,  lanceolate,  tapering  into  a 
long  point,  insequilateral,  somewhat  falcate ;  flowers  in  compound  terminal 
and  axillary  panicles ;  fruit  globose,  6''  in  diameter.  Arizona,  in  the  dryer 
portions.     (301.)     "Soapberry." 

Acer  olabbum,  Torr.— Mountain  streams  of  Colorado.  The  name  A. 
tripartitum^  Nutt.,  would  have  been  much  more  appropriate.     (1.) 

AcEB  GBANDiDENTATUM,  Nutt. — (303.)  Ash  Creek,  Arizona,  at  4,684 
feet  altitude.     Utah. 

*  Sapimdus,  Lion. — Flowers  polygamous,  regnlar.  Sepals  4-5|  2-Beried,  imbricated.  Petals  4-6, 
naked  or  with  1-2  glabrous  or  yilloas  scales  withiD,  produced  into  a  olaw  above.  Disk  oomplete, 
annular  or  elevated.  Stamens  8-10  (rarely  4-7  or  more),  filaments  free,  frequently  pilose;  anthers 
versatile.  Ovary  entire  or  2-4-Iobed,  2-4-cel1ed ;  style  terminal,  stigma  2-4-lobed ;  ovules  solitary  in 
each  cell,  ascending  from  the  base  of  the  interior  angle.  Fruit  fleshy  or  coriaceous,  with  1-2,  (rarely)  3-4 
cocci,  which  are  oblong  or  globose  and  indehiscent.  Seeds  usually  globose,  destitute  of  an  aril,  testa 
cruLtaceoas  or  membranous;  embryo  straight  or  curved,  cotyledons  thick,  radicle  short. — Trees  or  shrubs. 
liQi^ea  alternate,  without  stipules,  simple,  l-foliate,or  abruptly  pinnate,  with  the  leaflets  entire,  or  rarely 
serrait     Bacemes  or  panicles  either  terminal  or  axillary.    Fruit  dry  or  baccate. — Bbntham  &  Hooker. 
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Negundo  aceboides,  Moench. — Santa  F^,  N.  Mex.;  along  water-courses 
at  7,044  feet  altitude.     (20.)     Arizona  and  Utah. 

ANACARDIACE^. 

Rhus  vibens,  Lindh.  (PL  Lindh.  2,  p.  159). — Shrub,  4-6°  high,  with 
bark  much  resembling  Kalmia  latifolia ;  leaflets  (in  my  specimens)  3-5, 
rigidly  coriaceous,  inaequilateral  (terminal  one  largest),  entire  and  under 
surface  thickly  sprinkled  with  black  dots;  sepals  and  subtending  bracts 
tinged  with  red,  petals  white,  flowers  in  a  thyrsoid  panicle,  which  is  shorter 
than  the  leaves;  "drupe  red,  hairy,  putamen  lenticular  and  smooth.''  Rocky 
ledges  on  east  side  of  Santa  Rita  Mountain,  Arizona,  at  5,700  feet  altitude. 
(645.)  Resembling  in  all  respects  the  specimens  obtained  by  the  Mexican 
Boundary  Survey,  save  that  in  the  Boundary  specimens  there  are  7-9 
leaflets. 

Rhus  glabra,  L. — Chiricahua  Agency,  Arizona,  at  an  altitude  of  5,310 
feet.     (533.)     Utah. 

Rhus  abomatica.  Ait,  var.  tbilobata.  Gray.  {Rhus  trilobata,  Nutt) — 
(203.)     Willow  Spring,  Ariz.      Utah. 

Rhus  integbifolia,  Benth.  &  Hook.  {Styphoniaj  Nutt.)— A  small, 
much  branching  tree,  with  oval,  obtuse,  entire  leaves,  which  are  V  or  more 
long,  petioles  4/'  long ;  sepals  and  petals  reddish ;  hairy  drupes  the  size  of 
a  pea.     Arizona.     I  have  not  seen  specimens. 

Rhus  Toxicodendron,  L.— Willow  Spring,  Ariz.,  at  7,195  feet  alti- 
tude.    (254.) 

LEGUMINOS^. 

By  Sebeno  Watson. 

SuBORDEB  I.  PAPILIONAGE^.  Flowers  irregular,  perfect.  Perigynous  disk  lining 
the  bottom  of  the  campanulate  or  tabular  5-cIeft  or  toothed  calyx  and  bear- 
ing the  petals  and  stamens.  Petals  5  (rarely  fewer),  imbricated,  the  upper 
one  larger  and  esterior.  Stamens  10  (rarely  5),  dindelphous  (9  and  1),  or 
monadelphous,  or  rarely  distinct.  Seeds  without  albumen.  Badicle  inflexed. 
Leaves  simple  or  simply  compound. 

I.  Stamens  distinct 

*  Leaves  digitately  3foliolate;  stipules  conspicuous :  pod  flat,  2-valved. 

Thermopsis.     Perennial    herb.    Flowers   yellow,    racemose.     Pod   lineari 
straight,  several-seeded. 
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**  Leaves  anequally  pinnate;  stipules  small  or  none:  pod  turgid^  mostly  indehiscent 
and  few-seeded. 

SoPHOBA.  Perennial  herb.  Flowers  white,  racemose.  Pod  terete,  monili- 
form,  few-seeded. 

Amobpha.  Shrab,  glandalar-dotted.  Flowers  purple,  racemose;  wings  and 
keel  wanting:  stamens  monadelphous  at  base.    Pod  1-2-seeded. 

Pabbyblla.    Glandular  shrub.   Flowers  spicate :  petals  none.   Pod  1-seeded. 

II.    Stamens  monadelphous  or  diadelphous. 

*  Anthersof  two  forms:  stamens  monadelphous:  leaves  digitate,  of  3  or  more  entire 
leaflets:  pods  dehiscent.  Herbs  or  shrubby,  not  glandular-dotted  nor 
climbing. 

Gbotalabia.    Calyx  5-lobed.    Pod  inflated.    Leaflets  3. 

LupiNUS.    Calyx  2'lipped.    Pod  flattened.    Leaflets  5  or  more. 

**  Anthers  mostly  uniform.    Not  climbing. 

t Leaflets  3  (rarely  digitately  5  or  7),  toothed:  stamens  diadelphous:  pods  small 
and  mostly  included  in  the  calyx  (strongly  coiled  in  Melilotus). 

Medigago.  Flowers  in  long  axillary  racemes  or  spikes ;  petals  free,  decido 
ous.    Style  filiform.    Pod  small,  wrinkled. 

Melilotus.    Flowers  as  in  Medicago.    Style  subulate. 

Tbifoliidi.    Flowers  capitate  ;  petals  persistent,  united  with  the  filaments. 

tt  Leaves  pinnately  3-many-foliolate  (very  rarely  digitate  or  simple  in  Hosackia); 
leaflets  entire :  pod  not  articulated. 

j: Flowers  umbellate  or  solitary,  on  axillary  peduncles:  stamens  diadelphous: 
herbage  not  glandular-punctate. 

HoSACKiA.  Herbaceous  or  shrubby.  Petals  yellow  or  yellowish,  turning 
brownish ;  claw  of  the  standard  remote  from  the  rest. 

{| Flowers  spicate  or  racemose:  stamens  diadelphous:  herbs  not  glandular- 
punctate  (except  in  Qlycyrrhiza) :  pod  dehiscent. 

Tephbosia.    Peduncles  terminal.    Standard  hairy.    Pod  flat,  1-celled. 

Indigofeba.  Peduncles  axillary.  Standard  hairy.  Pod  linear,  terete, 
2  celled.    Connective  of  the  anthers  gland-tipped. 

Astbagalus.  Peduncles  axillary.  Standard  naked ;  beak  of  the  keel  not 
erect  or  recurved.  Pod  often  bladdery  or  turgid,  1-celled,  or  more  or  less 
2-celled  by  the  intrusion  of  the  dorsal  suture. 

OxYTBOPis.  Like  Astragalus^  but  the  keel  with  an  erect  or  recurved  beak, 
and  pod  partially  2-celled  by  intrusion  of  only  the  ventral  suture. 

Glycybbhiza.  Like  Astragalus^  but  anthers  confluently  Icelled,  pod  armed 
with  prickles  and  1-celled,  and  leaves  more  or  less  glandular  and  punc- 
tate. 

Ill  Flowers  spicate  or  racemose:  stamens  mostly  monadelphous  or  distinct: 
pods  indehiscent,  small  and  few- seeded.  Herbs  or  shrubs,  mostly  glandu- 
lar punctate. 
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PsosALEA.  Perennial  herbs,  with  3-folioIate  leaves  and  axillary  spikes. 
Stamens  monadelphons  or  somewhat  diadelphoas.    Pod  1-seeded. 

Amobpha.  Shrnbs,  with  pinnate  leaves  and  terminal  racemes.  Wings  and 
keel  wanting.    Stamens  united  only  at  base.    Pod  l-2-8eeded. 

Petalostemon.  Herbs,  with  pinnate  leaves  and  terminal  spikes.  Stamens 
5,  monadelphons,  bearing  4  of  the  petals  on  the  tube.    Pod  1-seeded. 

Pabbyella.  Shrubby,  with  pinnate  leaves  and  terminal  spikes.  Stamens 
10,  distinct.    Petals  none.    Pod  1-seeded. 

Dalea.  Shrubs  or  herbs,  with  pinnate  leaves  and  terminal  spikes  or  heads. 
Stamens  10,  monadelphons,  the  petals  jointed  to  the  tube.    Pod  l-2-8eeded. 

1 1 1  Leaves  pinnately  3-many-foliolate  (digitately  2-4-foliolate  in  Zornia) ;  leaflets 
entire:  pod  transversely  2-several -jointed,  the  joints  indehiscentandl-seeded. 
Herbs. 

Hedysabum.  Leaflets  several,  stipellate;  stipules  scarious.  Stamens  dia- 
delphous.    Perennial,  with  axillary  racemes. 

ZoBNiA.  Leaflets  2  ^  stipules  herbaceous.  Stamens  monadelphons.  Flowers 
spicate,  each  solitary  and  sessile  between  a  pair  of  conspicuous  bracts. 
Annual. 

Desmodhtm.  Leaflets  3  ^  stipules  dry  ahd  striate.  Stamens  usually  mona- 
delphons.   Racemes  simple  or  panicled. 

*  *  *  Anthers  uniform.    Herbs,  climbing  by  tendrils  or  twining,  sometimes  prostrate: 

stamens  diadelphous :  pod  flat,  2- valved :  racemes  axillary  (or  flowers  axillary 
in  Cologania  and  Rhynchosia). 

t  Leaves  abruptly  pinnate,  terminated  by  a  tendril :  seed-stalks  broad  at  the 
hilum. 

ViGiA.  Stamen-tube  oblique  at  the  mouth.  Style  filiform,  hairy  around  and 
below  the  apex. 

Lathybus.  Stamen- tube  nearly  truncate.  St^^le  dorsally. flattened,  usually 
twisted  half  around,  hairy  on  the  inner  side. 

f  t  Twining  or  prostrate  herbs,  with  3-foliolate  leaves. 

}  Flowers  not  yellow  :  seeds  several. 

GoLoaANiA.    Calyx  tubular.    Style  naked.    Bracts  persistent. 

Oalaotia.  Calyx  4c]eft.  Keel  nearly  straight.  Style  naked.  Bracts  minute 
or  caducous. 

Phaseolus.  Calyx  short.  Keel  strongly  incurved  and  standard  reflexed. 
Style  bearded.    Bracts  minute  or  caducous. 

X  f  Flowers  yellow,  axillary :  seeds  1  or  2. 

Rhynghosia.     Flowers  small.    Style  naked.     Leaves  often  resinous-dotted. 

Subobdeb  II.  C-^SALPINB-^.  Flowers  more  or  less  irregular,  perfect.  Perigy- 
nous  disk  lining  the  base  of  the  short  calyx-tube.  Petals  5,  imbricated,  the 
upper  one  included.  Stamens  10  or  fewer,  distinct.  Seeds  sometimes 
albuminous.    Radicle  not  inflexed. 

*  Leaves  bipinuate ;  leaflets  small :  anthers  10,  versatile,  dehiscing  longitudinally : 

calyx  slightly  imbricate  or  valvate. 
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HoFFMANSEGGiA.  Low  herbs  or  woody  at  base.  Pod  flat  Seeds  without 
albomen. 

Paskinsonia.  Somewhat  spinescent  shrubs  or  trees.  Pod  more  or  less 
torulose.    Seeds  albaminons. 

*  *  Leaves  simply  and  abruptly  pinnate :  anthers  10  or  fewer,  fixed  by  the  base, 

opening  by  terminal  pores :  calyx  imbricated. 

Cassia.  Herbs  or  woody  at  base.  Pods  rather  thick  or  flat.  Seeds  albu- 
minous. 

SubobdebIIL  MIMOSE^.  Flowers  regular,  small,  in  spikes  or  heads,  perfect  or 
polygamous.  Calyx  and  corolla  valvate,  4-6-toothed  or  divided.  Perigy- 
nous  disk  none.  Stamens  as  many  or  twice  as  many  as  the  lobes  of  the 
corolla,  or  numerous,  hypogynous.  Seeds  mostly  without  albumen.  Badicle 
not  inflexed.    Leaves  usually  bipinnate. 

*  Stamens  twice  as  many  as  the  petals  or  just  as  many:  pollen-grains  numerous. 

Psosopis.    Shrubs  or  trees,  more  or  less  spiny.    Petals  distinct  or  becoming 

so.    Flowers  greenish,  in  heads  or  cylindrical  spikes.     Pod  straight  or 

coiled,  at  length  thick  and  pulpy  within. 
Desmanthus.    Herbs,  unarmed.    Flowers  purplish,  in  globose  heads.    Pod 

flat  and  thin,  not  jointed,  2rvalved. 
Mimosa.    Herbs  or  shrubs,  armed  with  prickles.    Flowers  in  heads  or  short 

spikes.    Valves  of  the  pod  separating  from  the  persistent  margins,  entire 

or  jointed. 

*  *  Stamens  numerous :  pollen-masses  4  to  6  in  each  anther-cell. 

Acacia.  Shrubs  or  small  trees,  usually  armed.  Flowers  capitate  or  spicate, 
yellow.    Stamens  distinct.    Pod  flat,  2-valved. 

CALLiAia>BA.  Herbaceous  or  shrubby,  unarmed.  Flowers  capitate.  Sta- 
mens united  at  base  into  a  tube,  long-exserted,  purple  or  white.  Pod 
dehiscing  elastically  from  the  apex  downward. 

Thebmopsis*  MONTANA,  Nutt.  (Torr.  &  Gray,  Fl.  i,  300).  (T.  fdbaceaj 
DC,  var.  montanay  Gray.) — Somewhat  silky-pubescent,  at  least  on  the 
under  surface  of  the  leaves :  leaflets  oblong-obovate  to  narrowly  oblong, 
obtuse  or  acutish,  smooth  above,  one  to  three  inches  long ;  stipules  ovate 
to  lanceolate,  exceeding  the  petioles:  bracts  oblong  to  linear-lanceolate: 
pod  linear,  straight,  erect,  pubescent,  two  or  three  inches  long  and  10-12- 
seeded,  on  a  stipe  shorter  than  the  calyx-tube. — On  stream-banks  in  the 
mountains,  from  Wyoming  Territory  to  New  Mexico  and  westward  to 
Oregon;  Northern  Nevada,  1871;  Denver,  Colo.  (201). 

*Th]brmopsis,  B.  Brown.— Calyx  canipaDulate,  equally  cleft  to  the  middle,  or  the  two  upper  teeth 
united.  Standard  broad,  shorter  than  the  straight  wings,  the  sides  reflexed.  Stamens  distinct ;  anthers 
aniform.  Pod  coriaceous,  linear  to  oblong-linear,  flattened,  few-many-seeded,  nearly  sessile. — Stout 
pereonial  herbs,  with  digitately  3-foliolate  leaves  on  short  petioles ;  leaflets  entire  and  stipules  foliaceous; 
flowers  lai^e,  yellow,  in  terminal  racemes,  with  persistent  herbaceous  bracts. 
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SoPHORA*  SEBiCEAy  Nutt.  (Gen.  i,  280). — ^Appressed  silky-pubescent: 
stems  herbaceous,  from  a  perennial  running  rootstock,  erect,  a  foot  higli  or 
less,  branching :  leaflets  six  to  ten  pairs,  oblong-obovate,  obtuse  or  retuse, 
glabrous  above,  two  to  six  lines  long ;  stipules  linear  or  wanting :  racemes 
shortly  peduncled,  rather  loose,  short ;  bracts  subulate,  somewhat  persistent, 
about  equalling  the  pedicels:  cal)^x  5-toothed:  petals  white,  four  to  six 
lines  long ;  the  standard  longer,  recurved,  and  with  a  narrow  claw :  pods 
pubescent,  more  or  less  stipitate,  thin-coriaceous,  scarcely  dehiscent,  1-3- 
seeded  (about  6-ovuled),  an  inch  or  two  long. — Colorado  to  New  Mexico, 
frequent ;  collected  at  Kit  Carson  and  Apex,  Colo.  (238),  and  at  McArthy's 
Ranch,  N.  Mex.  (98). 

Crotalabia  lupulina,  DC.  (Prodr.  ii,  133). — ^Annual  and  finely 
pubescent  or  glabrate :  stem  slender,  erect  or  ascending,  one-half  to  two 
feet  high,  branching :  leaves  digitately  3-foliolate ;  leaflets  cuneate-oblong, 
obtuse,  mucronulate,  smooth  above,  a  half  to  one  and  a  half  inches  long, 
exceeding  the  petioles ;  stipules  setaceous :  peduncles  terminal  and  opposite 
the  leaves,  loosely  flowered:  bracts  minute:  pedicels  recurved:  calyx 
two  lines  long  or  less:  petals  three  to  six  lines  long,  the  keel  with  a 
long  straight  beak :  pod  oblong,  half  an  inch  long. — From  New  Mexico 
and  Arizona  to  Northern  Mexico,  and  also  in  Cuba ;  collected  by  Roth- 
rock,  in  Arizona,  at  Camp  Grant  (443),  Chiricahua  Agency  (534), 
and  Camp  Crittenden  (684).  Grisebach  refers  the  species  to  C,  pumUa^ 
Ortega. 

LupiNUS  SiTGREAVESii,  Watsou  (Proc.  Am.  Acad,  viii,  527). — Peren- 
nial, herbaceous,  slender,  leafy  and  branching,  about  two  feet  high,  more 
or  less  silky -villous ;  pubescence  of  the  racemes  short  and  spreading: 
leaflets  7  to  9,  naiTowly  oblanceolate,  usually  glabrous  above  or  nearly  so, 
equalling  the  petioles:  raceme  open,  shortly  peduncled:  flowers  rather 
large,  light  blue,  on  slender  pedicels :  calyx  broad,  not  spurred :  standard 
naked;  keel  usually  ciliate:  pod  5-seeded. — In  the  mountains  from  the 
Southern  SieiTa  Nevada  to  Southern  Colorado  and  New  Mexico;    San 

*  SopnoRAj  Linn. — Calyx  campanalatei  Trith  short  equal  teeth.  Petals  nearly  equal ;  standard 
broad.  Stamens  distinct ;  anthers  uniform.  Pod  thick  or  coriaceous,  terete,  stipitate,  mostly  indehiscent, 
constricted  between  the  several  sub-globose  seeds  and  usually  necklace-like. — Trees,  shrubs,  or  herbst 
with  nnequally  pinnate  leaves  and  entire  leaflets ;  stipules  small  or  none ;  flowers  in  terminal  racemes. 
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Francisco  Mountains,  1871;  Willow  Spring,  Ariz.,  Loew  (1115);  Rocky 
Cafion,  Ariz.,  Rothrock  (285).  An  apparently  variable  species  of  some- 
what uncertain  limits. 

LupiNUS  PABViFLORUS,  Nutt.-— In  the  Sierra  Nevada  and  northward  to 
the  Columbia,  and  also  in  the  Wahsatch  Mountains,  where  it  was  collected 
in  1871. 

Lupin  us  laxiflobus,  Dougl.— From  Washington  Territory  to  Nevada 
and  Utah ;  in  the  Wahsatch,  1871. 

LupiNUS  ABQENTEUS,  Pursh. — Perennial,  herbaceous,  with  short  ap- 
pressed  silky  pubescence,  the  numerous  stems  rather  low,  leafy,  much 
branched,  often  decumbent  at  base :  leaflets  5  to  8,  narrowly  oblanceolate, 
smooth  above  or  nearly  so,  equalling  the  short  petioles:  racemes  nearly 
sessile,  short:  flowers  small,  blue  or  whitish,  on  slender,  usually  short 
pedicels :  calyx  broad,  somewhat  gibbous :  petals  naked  or  nearly  so :  pods 
3-5-seeded. — Oregon  to  Montana;  at  Mosquito  Pass,  Colo.,  Wolf  (196). 

Var.  DECUMBENS,  Watson,  I  c.  532,  rather  stout,  with  denser  racemes, 
and  var.  abgophylla,  Watson,  I  c,  more  silky-pubescent,  and  nearly  equally 
so  on  both  sides  of  the  leaves,  the  flowers  larger,  and  the  calyx  decidedly 
spurred,  are  both  very  common  in  the  Rocky  Mountains  from  Montana  to 
New  Mexico.  The  first  was  collected  near  Gray's  Peak  by  Wolf  (197, 
202),  at  Rancheria  Springs,  Ariz.,  Loew  (199),  and  at  Sulphur  Springs, 
Southern  Arizona,  Rothrock  (543),  the  latter  specimens  closely  approach- 
ing the  typical  form;  var.  akgophylla  at  Santa  F^,  N.  Mex.,  Rothrock 
(1,59), 

LupiNUS  HOLOSEBiCEUS,  Nutt. — Much  resembling  the  latter  variety  of 
the  last  species,  but  more  densely  appressed  white-silky  throughout,  the 
standard  hairy  upon  the  back,  and  the  keel  ciliate. — On  the  eastern  side  of 
the  Sierra  Nevada  from  Oregon  to  Southern  Nevada  and  Utah,  where  it 
was  collected  in  18  V 1. 

LupiNUS  LEUCOPHYLLUS,  Dougl. — From  Oregon  to  Utah  and  New 
Mexico;  collected  in  the  Wahsatch  in  1871. 

LuPiNUS  c^sPiTOSus,  Nutt. — Perennial,  dwarf,  the  stems  very  short  and 
cespitose :  pubescence  appressed-villous :  leaflets  5-7,  oblanceolate,  several 
times  shorter  than  the  petioles ;  racemes  sessile,  short,  dense :  bracts  long, 
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persistent:  flowers  small^  purple,  nearly  sessile:  standard  narrow;  keel 
ciliate:  pod  very  short,  3-4-8eeded, — ^From  Wyoming  to  Colorado  and 
Utah ;  on  Blue  River,  Colorado,  Wolf  (200). 

LupiNUS  PU8ILLU8,  Pursh. — ^From  the  Upper  Missouri  to  the  Columbia 
and  southward  through  the  interior;  Denver,  Wolf  (198), 

LupiNUS  KiNGii,  Watson  (Proc.  Am,  Acad,  viii,  534).  (X.  SUeri^ 
Watson,  same,  x,  345.) — Resembling  the  last,  but  more  slender  and  villous 
with  soft  white  hairs:  racemes  very  short,  few-flowered,  on  long  slender 
peduncles :  pods  and  seeds  smaller. — ^Utah  and  Colorado ;  at  Loma,  on  the 
Rio  Grande,  Wolf  (195). 

Medicago    sativa,   Linn. — Santa   F^,   N.   Mex.,   naturalized  in  the 

Plaza,  Rothrock  (65).     Known  as  "^(/a(/o". 

Melilotus  pabviplora,  Desf.  "Sweet  Clover." — Camp  Lowell,  Ariz., 
Rothrock  (710,  716). 

Melilotus  alba.  Lam. — Collected  in  Utah,  1871. 

Teifolium  meoacephalum,  Nutt.  (Gen.  ii,  105). — Perennial,  very 
stout,  rather  low,  somewhat  villous :  leaflets  5  to  7,  obtuse,  nearly  an  inch 
long;  stipules  ovate-oblong:  flowers  rose-colored,  sessile  in  very  large 
naked  terminal  heads:  calyx-teeth  filiform,  plumose:  ovary  smooth,  6- 
ovuled. — ^From  Washington  Territory  to  Northeastern  California  and  Ne- 
vada; Diamond  Range,  Northern  Nevada,  1871. 

Teifolium  longipes,  Nutt.  (Torr.  &  Gray,  Fl.  i,  314). — ^Frequent  from 
the  Rocky  Mountains  to  the  Pacific;  MogoUon  Mesa,  Loew  (179). 

Teifolium  nanum,  Torrey  (Ann.  N.  Y.  Lye.  i,  35,  t.  3). — ^In  the  Rocky 
Mountains  and  Wahsatch;  South  Park,  at  13,000  feet  altitude,  Wolf 
(175,  874). 

Teifolium  Pabeyi,  Gray  (Am.  Joum.  Sci.  2d  ser.  xxxiii,  409). — In 
the  Rocky  Mountains  and  Wahsatch ;  at  Twin  Lakes,  in  South  Park,  Wolf 
(177,  184). 

Teifolium  dasyfhyllum,  Torr.  &  Gi-ay  (Fl.  i,  315). — ^In  the  Rocky 
Mountains  and  Wahsatch;  on  Gray's  Peak  and  in  South  Park,  Wolf 
(182,  183). 

Teifolium  involuceatum,  Willd. — Annual,  glabrous,  the  ascending 
stems  often  a  span  high  or  more :  leaflets  usually  oblanceolate,  acute,  a 
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half  to  an  inch  long:  flowers  purple  or  rose-colored,  half  an  inch  long, 
sessile  in  close  heads,  involucrate :  involucre  deeply  lobed,  the  lobes  laci- 
niately  and  sharply  toothed:  calyx-teeth  thin,  long  and  narrow,  entire: 
ovules  mostly  5  or  6. — ^Var.  H£T£BODon,  Watson  (Proc.  Am*  Acad,  viii,  1 30), 
with  usually  larger  heads  and  broader  leaflets;  some  of  the  calyx-teeth 
setaceously  cleft. — ^A  very  common  species  west  of  the  Rocky  Mountains, 
ranging  from  British  America  to  Mexico,  the  variety  nearer  the  coast.  The 
typical  form  was  collected  in  the  valley  of  the  Upper  Arkansas,  Colorado, 
Wolf  (1 76) ;  at  Santa  Fd,  N.  Mex.,  Rothrock  (63) ;  in  Western  New  Mexico, 
Loew ;  at  ZulLi  Village,  N.  Mex.,  Rothrock  (172) ;  at  Willow  Spring,  Ariz., 
Rothrock  (229).  A  form  with  the  small  involucre  cleft  nearly  to  the 
base  was  found  in  Zufii  River  Cafion  (178),  and  on  Mount  Graham,  Roth- 
rock (432). 

Teifolium  monanthum,  Gray  (Proc.  Am.  Acad,  vi,  523). — ^Annual, 
very  slender,  low  and  often  dwarf,  more  or  less  villous :  leaflets  obcordate 
to  oblanceolate,  mostly  retuse :  flowers  1  to  4,  white  or  purplish,  with  a  very 
small  2-3-parted  involucre,  much  longer  than  the  calyx :  calyx-teeth  not 
rigid,  subulate,  shortly  acuminate.— In  the  mountains  of  Nevada,  1871. 

HosACKiA*  PUBEEULA,  Bcuth.  (PI.  Hartw.  305). — Perennial,  herba- 
ceous, usually  a  span  high  or  more,  canescently  puberulent,  slender :  leaflets 
3  to  5  upon  a  short  rhachis,  linear-oblanceolate,  6  to  9  lines  long ;  stipules 
gland-like :  peduncles  exceeding  the  leaves,  1-5-flowered,  with  or  without 
a  sessile  1-5-foliolate  bract :  flowers  half  an  inch  long,  yellow :  calyx-teeth 
about  equalling  the  tube:  pod  nearly  straight,  an  inch  long,  pubescent, 
many-seeded. — ^New  Mexico  to  Arizona ;  Rancheria  Springs,  Loew  (119), 
and  Sanoita  Valley,  Arizona,  Rothrock  (659). — H.  rigidaj  Benth.,  is  a  form 
with  the  rhachis  of  the  leaves  very  short  or  wanting,  and  the  leaflets 
usually  somewhat  broader. 

HosACKiA  Wbightii,  Gray  (PI.  Wright,  ii,  42). — Like  the  last,  but  the 

peduncles  wanting,  the  flowers  being  solitary  in  the  axils  upon  a  short  pedi- 

«— «^^^— — »— ^— ^—    1 1— ^— ^^■^— ^pi— — ^^^-^^^-^— ^1— ^^^—  1 1    ■^^^^^— — ^^  ^^— ^— »— ^^—i ^— ^^— ^^^—  1^^— .^.^— ^^-^— ^» 

* HosACKiA,  Dongl.— Calyx- teeth  nearly  equal.  Petals  free  from  the  Btamens,  nearly  equal; 
standard  often  remote  from  the  rest,  ovate  or  roundish ;  keel  curved,  obtuse  or  somewhat  acutely  beaked. 
Stamens  diadelphons;  anthers  uniform.  Pod  linear,  compressed  or  nearly  terete,  sessile,  several-seeded, 
with  partitions  between  the  seeds. — Herbaceous  or  rarely  woody,  with  pinnate  2~niany-foliolate  leaves; 
stipules  mostly  minute  and  glandlike ;  flowers  in  axillary  sessile  or  pedunculate  umbels,  yellow,  often 
becoming  brownish. 
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eel,  or  rarely  shortly  pedunculate :  leaflets  mostly  linear,  palmate  upon  a 
very  short  petiole  or  sessile. — ^New  Mexico  and  Arizona ;  Willow  Springs, 
Loew  (1114),  and  White  Mountains,  Arizona,  Loew  (1113),  and  Fort  Win- 
gate,  N.  Mex.,  Rothrock  (152). 

HosACKiA  PuBSHiANA,  Benth.— Annual,  usually  a  foot  high  or  more, 
and  more  or  less  silky-villous:  leaflets  1  to  5,  ovate  to  narrowly  lanceolate, 
2  to  9  lines  long;  stipules  gland-like:  flowers  small,  yellow,  on  pedun- 
cles exceeding  the  leaves,  bracteate  with  a  single  leaflet:  calyx-teeth  linear, 
much  exceeding  the  tube,  about  equalling  the  corolla:  pod  linear,  straight, 
smooth,  an  inch  long,  5-7-seeded. — Frequent  from  the  Mississippi  to  the 
Pacific;  Nevada,  1871,  and  Camp  Grant,  Ai-iz.  (368). 

Tephrosia  leiocaepa.  Gray  (PL  Wright  ii,  36). — Perennial,  erect, 
rather  stout,  a  foot  high  or  more,  with  a  fine,  appressed,  silky  pubescence : 
leaflets  6  to  10  pairs,  linear-oblong,  obtuse,  mucronate,  smooth  above, 
shortly  petiolulate,  about  an  inch  long :  peduncles  terminal  and  axillary, 
scarcely  exceeding  the  leaves,  rather  few-flowered:  calyx-lobes  subulate,  as 
long  as  the  tube ;  petals  large,  purple,  9  lines  long :  pods  linear,  straight, 
glabrous,  two  inches  long  by  three  lines  wide,  sessile,  about  10-seeded. — 
Arizona,  Sanoita  Valley,  Rothrock  (685),  near  the  original  locality,  where 
only  it  had  been  collected  by  Mr.  Wright — ^Very  near  T.  onobrychoideSj 
Nutt.     DiflFering  in  its  short  peduncles  and  smooth  pods. 

Tephrosia  leucantha,  H.  B.  K.  (Nov.  Gen.  vi,  460,  t.  577). — Peren- 
nial, erect  or  ascending,  rather  stout,  about  a  foot  high,  appressed-pubescent 
and  somewhat  rusty  silky-villous  throughout,  the  hairs  upon  the  petioles 
spreading:  leaflets  5  to  12  pairs,  oblong,  rounded  at  each  end,  mucronate,  an 
inch  long :  raceme  terminal,  short  and  shortly  peduncled :  flowers  yellow,  6 
or  7  lines  long,  exceeding  the  erect  slender  pedicels :  calyx  very  villous,  the 
slender  lower  teeth  longer  than  the  tube  :  style  pubescent :  pods  narrowly 
linear,  straight,  spreading,  densely  rusty  pubescent  with  short  spreading 
hairs. — Southern  Arizona,  apparently  identical  with  the  typical  form  of 
Central  Mexico;  in  Sanoita  Valley,  Rothrock  (625). 

Tephrosia  tenella.  Gray  (PL  Wright,  ii,  36)  — Annual,  erect,  very 
slender,  a  span  high  or  less,  nearly  glabrous :  leaflets  1  to  3  p<iirs,  thin, 
linear,  obtuse,  mucronate,   an  inch  long:  flowers  few,  in  an  interrupted 


CATALOGUE.  93 

long-pedunculate  raceme,  purple,  3  lines  long,  on  short  pedicels,  the  lowest 
often  subtended  by  a  leaf :  calyx-teeth  subulate,  equalling  the  tube :  pods 
spreading,  linear,  straight,  puberulent,  an  inch  long,  4r-6-seeded. — Southern 
Arizona,  in  Sanoita  Valley,  Rothrock  (632  in  part). 

Indigopeba*  leptoskpala,  Nutt  (Torr.  &  Gray,  Fl.  i,  298). — ^Annual, 
canescently  pubescent,  usually  decumbent ;  stems  a  foot  or  two  long :  leaf- 
lets 3  or  4  pairs,  cuneate-oblong,  obtuse,  a  half  to  an  inch  long,  sometimes 
smoother  above:  flowers  nearly  sessile,  scattered  in  long-pedunculate 
racemes  exceeding  the  leaves :  petals  pale  scarlet,  4  or  5  lines  long,  nearly 
twice  longer  than  the  slender  calyx-teeth:  pods  linear,  terete,  straight, 
pubescent,  reflexed,  an  inch  long  or  more,  6-9 -seeded. — From  Arizona  and 
New  Mexico  eastward  to  the  Atlantic  j  in  Arizona,  1871  or  1872,  locality 
not  given. 

Astragalus  cabtocakpus,  Ker. — From  the  Saskatchewan  to  Texas; 
atDenver,  Wolf  (232). 

Astragalus  lentiqinosus,  Dougl.  (Hook.  Fl.  i,  151),  and  var.  Fbe- 
MONTi,  Watson,  more  hoary -pubescent ;  stem  flexuous. — From  Washington 
Territory  through  the  interior  to  Southern  Nevada ;  both  forms  were  col- 
lected in  Nevada,  1871. 

Astragalus  diphysus.  Gray  (PL  Fendl.  34). — Scarcely  more  than  a 
glabrous  form  of  the  last,  with  father  larger  flowers;  the  pods  usually 
larger  and  with  somewhat  thicker  walls. — ^Northern  Nevada  to  New  Mexico; 
in  Nevada,  1871,  and  New  Mexico,  Rothrock  (183). 

Astragalus  Canadensis,  Linn. — ^From  Winnipeg  Valley  to  Washing- 
ton Territory,  Northern  Utah,  and  the  Atlantic;  in  the  Wahsatch,  1871. 

Astragalus  adsurgens.  Pall.  (Astrag.  40,  t  31). — From  Winnipeg 
Valley  to  Nebraska  and  Colorado ;  South  Park,  Wolf  (336). 

Astragalus  hypoglottis,  Linn. — ^New  Mexico  to  the  Arctic  Cu-cle 
and  Alaska;  at  Apex  and  South  Park,  Colorado,  Wolf  (231,  242,  867). 

Astragalus  Drummondii,  Dougl.  (Hook.  Fl.  i,  153,  t.  57). — Perennial, 

*  JsDiQOVERA,  Linn. — Calyx  broad  and  short,  oblique ;  teeth  nearly  eqnal.  Standard  ovate  or 
orbicular ;  keel  subulately  spurred  on  each  side.  Stamens  diadelphous ;  anthers  uniform,  glandular-apicu- 
late.  Style  glabrous  :  stigma  capitate.  Pod  globose  to  linear,  2-celled,  1-many-seeded,  with  partitions 
between  the  truncate  seeds. — Herbaceous  or  shrubby,  more  or  less  pubescent  with  apprcssed  hairs 
attached  by  the  middle ;  leaves  mostly  unequally  pinnate,  with  setaceous  stipules ;  flowers  in  axillary 
racemes  or  spikes,  usnaUy  rose-colored  or  purple. 
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villous  throughout  with  spreading  hairs,  very  stout,  a  foot  or  two  high: 
leaflets  10  to  15  pairs,  euueate-oblong  to  linear,  6  to  9  lines  long,  often 
retuse:  flowers  in  long  and  long^eduncled  racemes,  ochroleucous,  about 
nine  lines  long,  on  rather  slender  pedicels:  pods  coriaceous,  linear  and 
exsertly  stipitate,  an  inch  long,  terete  or  somewhat  compressed,  with  a  deep 
narrow  dorsal  furrow,  and  2-celled  or  nearly  so,  smooth^  nearly  straight, 
reflexed. — From  the  Saskatchewan  to  Nebraska  and  Colorado ,-  at  Apex, 
Colo.,  Wolf  (215). 

Astragalus  racemosus,  Pursh  (FL  ii,  740). — Resembling  the  last, 
but  glabrous  or  somewhat  appressed-pubescent:  pedicels  slender:  pod  some- 
what broader  and  more  compressed. — From  Nebraska  to  Southern.  Colorado 
and  Idaho;  at  Apex  (216)  and  South  Park,  Colo.,  Wolf  (227,  251). 

Astragalus  humistratus;  Gray  (PI.  Wright  ii,  43). — Perennial,  some- 
what villous-pubescent  with  mostly  appressed  hairs :  stems  slender,  pro- 
cumbent, a  foot  long  or  more:  leaflets  5  to  10  pairs,  linear-oblong,  acute, 
half  an  inch  long :  flowers  nearly  sessile  in  a  loose  long-peduncled  raceme, 
spreading,  4  lines  long,  purplish :  calyx-teeth  equalling  or  exceeding  the 
campanulate  tube :  pods  coriaceous,  sessile,  pubescent,  linear-oblong,  half 
an  inch  long,  curved,  somewhat  compressed  contrary  to  the  sutures,  nearly 
2-celled,  with  a  deep  dorsal  furrow,  the  ventral  suture  prominent. — ^New 
Mexico  to  Sonora ;  in  Western  New  Mexico,  Loew  (203). 

Astragalus  gracilis,  Nutt  (Gen.  ii,  100). — Perennial,  somewhat 
appressed-pubescent,  slender,  erect  or  ascending,  a  foot  high  or  more :  leaf- 
lets 3  to  5  pairs,  narrowly  linear,  half  an  inch  long  or  less :  flowers  very 
small,  white  or  purplish,  in  an  elongated  open  long-peduncled  spike:  calyx- 
teeth  very  short :  pods  coriaceous,  sessile,  pubescent  and  rugose,  2  or  3  lines 
long,  ovate-oblong  and  obcompressed,  1-celled,  concave  on  the  back,  and 
the  ventral  suture  prominent. — From  Minnesota  to  Arkansas  and  the  Rocky 
Mountains ;  at  Kit  Carson,  Colo.,  Wolf  (248). 

Astragalus  aboriginum,  Richardson.  (JPhaca  oAoriginuniy  Hook.  Fl.  i, 
143,  t.  66.) — ^From  Colorado  and  Northern  Nevada  to  the  Arctic  Zone; 
South  Park,  Wolf  (249). 

Astragalus  oroboides,  Hornem.,  var.  Americanus,  Gray. — ^Allied  to 
the  last ;  more  nearly  glabrous  :  leaflets  obtuse  or  retuse :  flowers  on  longer 
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pedicels,  in  a  loose  elongated  raceme,  purple :  calyx-teeth  shorter  than  the 
tube :  pod  very  shortly  stipitate,  pubescent,  reflexed,  half  an  inch  long  or 
less,  oblong-ovate,  nearly  terete  or  slightly  compressed. — From  Colorado  to 
Wyoming  and  the  Saskatchewan ;  South  Park,  Wolf  (233). 

Astragalus  alpinus,  Linn. — From  Maine  to  Washington  Territory 
and  northward,  and  south  in  the  Kocky  Mountains  to  Colorado ;  South 
Park,  Wolf  (211,  229,  244,  245,  246). 

Astragalus  lotiflorus.  Hook.  (Fl.  i,  152). — Perennial,  hoary  with 
appressed  silky  hairs,  very  low  and  diffuse :  leaflets  2  to  5  pairs,  oblong  to 
linear,  a  half  to  an  inch  long :  flowers  few,  yellow,  small,  nearly  sessile  in  a 
long-pedunculate  or  sessile  spike :  calyx-teeth  at  least  as  long  as  the  tube, 
and  often  nearly  equalling  the  petals :  pods  coriaceous,  about  an  inch  long, 
sessile,  straight,  pubescent,  acuminate-oblong,  obcompressed,  1-celled, 
with  a  more  or  less  deep  dorsal  furrow,  and  the  ventral  suture  somewhat 
prominent, — From  Texas  to  Nebraska  and  northward ;  at  Denver,  Wolf 
(239). 

Astragalus  Missouriensis,  Nutt,  (Gen.  ii,  99). — Perennial,  canescent 
with  closely  appressed  dense  silky  straight  pubescence,  low  and  shortly 
caulescent  or  nearly  stemless :  leaflets  4  to  9  pairs,  oblong  to  rarely  obo- 
vate,  2  to  4  lines  long,  acute  or  obtuse :  spikes  short,  on  peduncles  equalling 
the  leaves :  flowers  purple,  rather  large :  calyx-teeth  much  shorter  than  the 
cylindrical  appressed-silky  tube :  pods  8  to  12  lines  long,  thick-coriaceous, 
oblong  and  somewhat  obcompressed,  nearly  straight,  obtuse  at  base,  pubes- 
cent and  rugose,  1-celled,  with  the  ventral  suture  prominent,  and  often  more 
or  less  concave  on  the  back. — ^A  rather  common  species,  from  the  Saskatch- 
ewan and  Wyoming  Territory  to  New  Mexico ;  at  Kit  Carsoli,  Colo.,  Wolf 
(240),  and  at  Deer  Spring,  Ariz.  (186). 

Astragalus  Shortianus,  Nutt.  (Torr.  &  Gray,  FL  i,  331).  {A.  cyaneus^ 
Gray,  PL  Fendl  34.) — Like  the  preceding,  but  the  leaves  broader  and 
usually  obovate;  the  pubescence  upon  the  calyx  of  coarse,  somewhat 
entangled  hairs,  not  appressed;  the  pod  as  in  the  last,  but  larger,  longer 
(sometimes  two  inches  long),  and  more  curved. — Colorado  to  Wyoming 
and  New  Mexico;  Clear  Creek,  Colo.,  Wolf  (241),  and  N.  Mexico,  Rothrock 
(1112). 
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Astragalus  Parryi,  Gray  (Am.  Journ.  Sci  2d  ser.  xxxiii,  410). — Simi- 
lar in  habit,  but  villous  throughout  with  loose  spreading  hairs;  stems 
decumbent :  leaflets  obovate  to  oblong,  often  retuse  and  usually  small : 
calyx-teeth  large  and  about  equalling  the  tube :  pods  narrower,  an  inch  long 
and  curved,  more  compressed,  and  nearly  2 -celled  by  the  depression  of  the 
sutures. — Colorado  to  Northwestern  Texas;  Wolf  (237),  but  the  locality 
not  given. 

Astragalus  iodanthus,  Watson  (Bot.  King's  Expl.  70). — ^Northern 
Nevada  and  Utah.  Flowering  specimens  collected  in  Canon  de  Chelli  (212) 
(also  by  Dr.  Coulter,  on  Hayden's  Survey,  in  Clear  Creek  Cation)  are  per- 
haps referable  to  this  species,  though  the  corolla  is  nearly  white. 

Astragalus  Utahensis,  Torr.  &  Gray  (Pacif.  R.  Rep.  ii,  120). — Utah 
to  Nevada;  near  Salt  Lake,  1872. 

Astragalus  lonchocarpus,  Torr.  (Pacif.  R.  Rep.  iv,  80). — Peren- 
nial, erect,  slender,  puberulent  or  glabrate,  a  foot  high  or  more :  leaflets  4 
pairs  or  fewer,  often  only  a  terminal  inarticulated  one,  linear,  about  an  inch 
long :  flowers  ochroleucous,  6  to  8  lines  long,  spreading  in  a  loose  long- 
pedunculate  raceme :  calyx-teeth  short :  pods  membranous,  linear,  attenuate 
at  each  end  and  long-stipitate,  an  inch  and  a  half  long,  straight,  glabrous, 
reflexed,  terete  or  obcom pressed,  1 -celled,  the  sutures  usually  somewhat 
impressed. — Colorado  to  New  Mexico  and  Utah;  Santa  F^  (18). 

Astragalus  pjectinatfs,  Dougl.  (Hook.  Fl.  i,  149). — Perennial,  puber- 
ulent or  glabrate,  erect  and  stout,  a  foot  high  or  more:  leaflets  5  to  8 
pairs,  not  jointed  upon  the  rhachis,  narrowly  linear,  an  inch  or  two  long : 
flowers  large,  spreading  in  a  loose  pedunculate  raceme,  ochroleucous :  pods 
thick-cartilaginous,  somewhat  pubescent,  ovate  or  oblong,  turgid,  sessile, 
half  an  inch  long,  reflexed,  1-celled,  with  thick  prominent  sutures. — From 
the  Saskatchewan  to  Colorado  and  Oregon ;  at  Kit  Carson,  Colo.,  Wolf 
(234). 

Astragalus  Fendleri,  Gray  (PI.  Wright,  ii,  44). — Perennial,  puber- 
ulent, slender,  erect  or  decumbent,  a  foot  high  or  more :  leaflets  7  to  12 
pairs,  oblong  to  linear,  obtuse,  about  half  an  inch  long :  flowers  purple, 
4  or  5  lines  long,  spreading  in  loose  long-pedunculate  racemes :  calyx-tube 
and  teeth  short :  pods  coriaceous,  slightly  pubescent  or  glabrate,  broadly 
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linear,  nearly  an  inch  long,  sessile  or  very  nearly  so,  reflexed,  usually 
somewliat  compressed,  1-celled,  with  neither  suture  very  prominent  or 
impressed, — Colorado  and  New  Mexico  ;   at  Apex,  Wolf  (226). 

Astragalus  Hallii,  Gray  (Proc.  Am.  Acad,  vi,  224). — Distinguished 
from  the  last  chiefly  by  the  pods,  which  are  glabrous,  shortly  stipitate, 
oblong,  9  lines  long :  flowers  a  little  larger,  violet,  in  short  and  denser 
racemes:  leaflets  often  retuse. — Colorado  to  New  Mexico;  South  Park, 
Wolf  (228,  247). 

Astragalus  cybtoides.  Gray  (Proc.  Am.  Acad,  vi,  201). — ^Northern 
Nevada,  where  it  was  collected  in  1871. 

Astragalus  multiplobus.  Gray  (Proc.  Am.  Acad,  vi,  226). — ^In  the 
mountains  from  New  Mexico  and  Nevada  to  the  Saskatchewan  and  Wash- 
ington Territory ;  at  Santa  F^,  Rothrock  (40),  in  the  South  Park,  Wolf 
(207,  250),  and  in  Nevada,  1871. 

Astragalus^  TEGETARius,  Watson  (Bot.  King's  Expl.  76,  t.  13). — Colo- 
rado and  Northern  Nevada ;  South  Park,  Wolf  (243).  • 

Astragalus  campestris.  Gray  {I.  c.  229). — ^Wyoming  to  Utah  and 
New  Mexico ;  on  the  Blue  River,  Colorado,  Wolf  (218,  230). 

Astragalus  junceus.  Gray  (I.  c.  230). — ^Wyoming  to  Southern  Utah 
and  Colorado ;  Denver,  Wolf  (235). 

Oxytropis  Lamberti,  Pursh. — From  the  Saskatchewan  to  Texas  and 
Arizona;  at  Oro  City  and  Kit  Carson,  Colo.,  Wolf  (220-224),  and  at 
Chiricahua  Agency,  Ariz,  (528). 

Oxytropis  splendens,  Dougl.  (Hook.  Fl.  i,  127).— Similar  to  the  last: 
pubescence  more  villous  and  spreading:  leaflets  many  pairs,  somewhat 
verticillate :  spikes  dense  and  very  villous,  the  smaller  flowers  (4  to  6  lines 
long)  scarcely  exceeding  the  bracts :  pods  ovate,  half  an  inch  long. — ^From 
Northern  New  Mexico  tQ  British  America  ;  South  Park,  Wolf  (225). 

Oxytropis  campestris,  Linn.,  var.  viscid  a,  Watson  (Bot.  King's  Expl. 
77).     (0.  viscida,  Nutt.) — More  or  less  viscid  with  resinous  dots. — ^Wyoming 
to  Northern  Nevada  and  Colorado ;  South  Park,  Wolf  (252). 

Oxytropis   multiceps,  Nutt.  (Torr.  &   Gray,  Fl.  i,    341). — ^Alpine, 

dwaif,  acaulescent,  an  inch  or  two  high,  canescently  appressed-silky,  the 

hairs  spreading  upon  the  peduncles  and  inflorescence:  leaflets  2  or  3  pairs, 
7  bot 
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linear-oblong,  1  to  3  lines  long,  acute :  peduncles  as  long  as  the  leaves, 
about  2-flowered :  calyx  becoming  inflated  and  globose  in  fruit ;  teeth  not 
equalling  the  tube :  corolla  purple,  half  an  inch  long:  pods  included  in  the 
caly^,  ovate,  partially  2-celled  by  the  intrusion  of  the  ventral  suture,  shortly 
Stipitate,  very  pubescent. — Colorado;  at  Gold  Hill,  Wolf  (213). 

OxYTROPis  DEFLEXA,  DC.  (Prodr.  ii,  280). — Caulescent,  erect,  often 
a  foot  high  or  more,  silky- villous :  leaflets  10  to  15  pairs,  oblong-ovate  or 
lanceolate,  acute,  half  an  inch  long:  flowers  small,  purple,  in  at  length  elon- 
gated spikes  on  very  long  peduncles :  calyx-teeth  as  long  as  the  tube  and 
equalling  the  corolla :  pod  coriaceous,  linear-oblong,  6-8  lines  long,  reflexed, 
pubescent,  partially  2-celled  by  the  intruded  ventral  suture. — In  the  Rocky 
Mountains  from  the  Saskatchewan  to  New  Mexico;  South  Park,  Wolf 
(217). 

Glycybrhiza  lepidota,  Nutt. — ^From  Washington  Territory  to  Hudson 
Bay  and  southward  to  Nevada,  New  Mexico,  and  Arkansas ;  at  Covero, 
N.  Mex.,  Rothrock  (106),  in  the  valley  of  the  Upper  Arkansas,  Colorado, 
Wolf  (190),  also  in  Nevada  and  Utah,  1871  and  1872. 

PsoBALEA  LANCEOLATA,  Pursh  (Flora,  475). — Frequent  from  Wash- 
ington Territory  to  Northern  Arizona,  and  eastward  to  Nebraska;  at 
Denver,  Wolf  (181). 

PsoBALEA  PLOEiBUNDA,  Nutt.  (Torr.  &  Gray,  Fl.  i,  300). — Resem- 
bling the  last,  more  or  less  canescent,  with  short  white  appressed  hairs : 
petioles  mostly  very  short:  peduncles  exceeding  the  leaves,  and  flowers 
on  short  slender  pedicels:  calyx-teeth  acute. — From  Texas  to  Western 
Arizona;  Neutria,  N.  Mex.,  Rothrock  (145),  and  in  Eastern  Arizona,  Loew 
(858). 

Pabbyella*  pilifolia,  Torr.  &  Gray. — Puberulent  or  nearly  glabrous, 
diffusely  branched,  apparently  a  foot  high  or  more :  leaves  2  or  3  inches 
long;  leaflets  10  to  15  pairs,  linear-revolute,  3  or  4  lines  long,  with  acute 
glandular  stipules :  spikes  slender ;  bracts  very  small,  acute :  calyx  nearly 

'Parryella,  Torr.  &  Gray,  Proc.  Am.  Acad,  vii,  397.— Calyx  obconical,  persistent;  teeth  short, 
nearly  equal.  Petals  wanting.  Stamens  10,  distinct,  inserted  on  the  base  of  the  calyx ;  anthers  uni- 
form. Ovary  2-ovnled.  Pod  iudehiscent,  obliquely  obovate,  exserted,  1-seeded,  glandular-dotted. — A  low 
shrub,  with  numerous  slender  branches,  sparingly  glandular-punctate ;  leaves  unequally  pinnate,  with 
glanduUtr  sUpules ;  leaflets  numerous,  linear,  stipellate ;  flowers  spicate  on  terminal  peduncles. 
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sessile,  a  line  and  a  half  long :  filaments  and  pubescent  style  slightly 
exserted :  pod  3  or  4  lines  long,  attenuate  at  base. — New  Mexico  and 
Arizona,  rarely  collected;  near  Santa  F^,  Rothrock  (yl).     Plate  II.* 

Amokpha  fbuticosa,  Linn. — ^In  its  various  fcrms  from  Winnipeg  Valley 
*  to  Texas  and  New  Mexico  and  eastward  to  the  Atlantic ;  at  Willow  Spring, 
Ariz.,  at  7,200  feet  altitude,  Rothrock  (244),  apparently  the  typical  broad- 
leaved  form,  in  flower,  and  resembling  specimens  collected  at  San  Diego,  Cal., 
by  Palmer  (65),  in  1875.  Only  the  fruit  will  determine  positively  whether 
it  be  not  A.  CaHfornica^  Nutt.,  which  has  a  shorter  and  broader  pod  than 
the  Eastern  species,  and  usually  more  slender  and  acute  calyx-teeth. 

Petalostemon  candidus,  Michx. — From  the  Saskatchewan  to  Arizona 
and  eastward  to  Michigan  and  the  Mississippi ;  at  Willow  Spring,  Ariz., 
Rothrock  (248),  and  Cosino  Caves,  Loew  (192). 

Petalostemon  tenuifolius,  Gray  (Proc.  Am.  Acad,  xi,  73). — Peren- 
nial, branching,  pubescent  or  glabrate,  low :  leaflets  3  to  5,  linear  or  revo- 
lute-filiform,  3  to  6  lines  long,  about  equalling  the  petiole,  sparingly  gland- 
ular :  spikes  ovate  to  cylindrical,  dense,  rather  long-pedunculate ;  bracts 
ovate,  rather  abruptly  attenuate  into  a  long  awn,  densely  silky-villous  as  well 
as  the  calyx :  calyx-teeth  lanceolate,  attenuate,  equalling  the  tube :  petals 
rose-colored;  standard  round-cordate,  hooded. — Western  Arkansas. to  New 
Mexico;  Arizona,  Rothrock  (81)      Plate  II.  f 

Dalea  alopecuroides,  Willd. — From  Sonora  to  Colorado  and  eastward 
to  Texas  and  Southern  Illinois;  Arizona  or  New  Mexico,  Loew  (274). 

Dalea  albiploea,  Gray  (PI.  Wright,  ii,  38). — Perennial,  herbaceous, 
erect,  more  or  less  hoary-pubescent,  a  foot  high  or  more :  leaflets  small,  1 0 
to  15  pairs,  narrowly  oblong,  obtuse,  smoother  above,  2  or  3  lines  long: 
spikes  cylindrical,  dense  and  densely  white-silky;  bracts  subulate-setaceous, 
exceeding  the  calyx :  teeth  of  the  calyx  subulate,  a  little  shorter  than  the 
tube:  petals  white. — New  Mexico  to  Sonora;  Camp  Bowie,  Ariz.  (502). 

•  A.  Branch ;  natural  size.  Fig.  1.  Flower.  Fig.  2.  A  vertical  section  throngh  flower.  Fig.  3. 
Stamineal  tube  laid  open.  Fig.  4.  Mature  legume.  Fig.  5.  A  vtrtical  section  through  Ihe  same,  showing 
the  seed  and  embryo.    All  except  the  branch  enlarged  about  five  diameters. 

t  B.  A  branch  somewhat  reduced.  Fig.  6.  A  bract  from  beneath  the  flower.  Fig.  7.  A  flower  seen 
from  the  side.  Fig.  8.  A  flower  seen  from  above,  with  four  petals  on  the  stamineal  column,  and  the  fifth 
on  tho  calyx.  Fig.  9.  A  section  throngh  the  pod,  with  the  seed  in  position.  All  jexcept  the  branch 
enlarged  about  five  diameters. 
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Dalea  Jamesii,  Torr.  &  Gray  (Fl.  i,  308). — Densely  appressed-silky, 
the  somewhat  decumbent  stems  2  to  4  inches  high  from  a  branching  woody 
base :  leaflets  3,  oblanceolate  or  oblong,  half  an  inch  long,  equalling  the 
petioles:  spikes  sessile,  ovate  to  oblong,  rather  dense,  very  villous  with 
long  silky  hairs ;  bracts  lanceolate,  acuminate,  about  equalling  the  long  ' 
plumose  calyx-teeth,  which  much  exceed  the  tube :  petals  yellowish  or  rose- 
colored,  5  lines  long,  scarcely  exceeding  the  calyx. — ^New  Mexico;  westeru 
part  of  the  Territory,  Loew  (189),  locality  not  given. 

Dalea  Wislizeni,  Gray  (PL  Fendl.  32). — Shrubby,  with  slender  vir- 
gate  branches,  pubescent,  a  foot  high  or  more :  leaflets  7  to  9  pairs,  oblong, 
obtuse,  smoother  above,  2  lines  long  or  less:  spikes  short-ovate  or  oblong, 
dense,  long-pedunculate,  silky- villous ;  bracts  lanceolate,  long-acuminate, 
equalling  tlie  calyx :  teeth  of  the  calyx  setaceous,  plumose,  a  little  longer 
than  the  tube,  with  a  narrow  tooth  on  each  side :  petals  rose-colored,  4  or  5 
lines  long,  twice  longer  than  the  calyx,  with  solitary  glands  near  the  top. — 
New  Mexico  to  Sonora ;  Southern  Arizona,  Rothrock  (594). 

Dalea  Formosa,  Torrey  (Emory's  Kept.  138,  t  1). — A  low  shrub,  1 
to  3  feet  high,  with  spreading  flexuous  branches,  glabrous  or  nearly  so: 
leaflets  3  to  5  pairs,  cuneate-oblong,  rarely  2  lines  long,  often  very  small  and 
revolute:  flowers  few  and  spreading,  in  short  spikes;,  bracts  caducous: 
calyx  very  silky-villous,  the  setaceous  plumose  teeth  longer  than  the  tube 
and  nearly  equalling  the  corolla :  petals  deep  rose-color,  very  unequal,  the 
keel  half  an  inch  long. — ^New  Mexico  and  Arizona ;  Camp  Bowie,  Roth- 
rock (450). 

Dalea  Feemonti,  Torrey  (Gray,  PL  Thurb.  316). — In  Southern 
Nevada,  1871 ;  it  has  also  been  found  in  Southern  Utah. 

Hedysarum  Mackenzii,  Richardson  (Torr.  &  Gray,  Fl.  i,  357). — In 
the  Rocky  Mountains  of  British  America  and  southward  to  Wyoming  and 
Utah;  in  the  Wahsatch,  1871. 

Zornia*  diphylla,  Persoon.     (Z.  reticulata,  Smith.) — Slender,  erect  or 

*  ZoRKiA,  GmeliD. — Calyx  membranaceons,  the  two  Dpper  lobes  connate,  the  lateral  ones  mach 
smaller.  Standard  orbicular.  Stamens  united  into  a  closed  tube ;  alternate  anthers  shorter  and  versa- 
tile, style  filiform.  Stigma  teiminal.  Pod  compressed,  2-5-Jointed,  the  indehiscent  Joints  rounded, 
usually  hispid. — Herbs,  mostly  annual,  with  palmately  ^^-foliolate  leaves,  and  foliaceons  stipules;  flowera 
yellow,  solitary,  sessile  between  a  pair  of  large  foliaceons  stipnlar  bracts,  forming  an  interrupted  spike. — 
Bkntr.  &  Hook.,  Gen.  PI.  i,  518. 
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decumbent,  a  span  high,  puherulent  and  somewhat  villous  or  glabrous : 
leaflets  2,  ovate  to  linear,  a  half  to  an  inch  long,  mostly  acute  and  ciliate ; 
stipules  narrow,  auricled  downward  at  base  and  peltately  attached,  as  also 
the  floral  bracts,  which  are  closely  appressed,  ovate  to  lanceolate,  4  to  6 
lines  long,  and  nearly  including  the  flower:  pod  smaD,  included  in  the 
bracts  or  a  little  exserted. — ^A  variable  species,  ranging  from  Arizona  and 
New  Mexico  to  Brazil,  and  also  in  the  East  and  West  Indies;  Sanoita 
Valley,  Ariz.,  Rothrock  (620). 

Desmodium  cinerascens,  Gray  ( PL  Wright,  ii,  48 ).  —  Perennial, 
decumbent  or  procumbent,  cinereous  with  soft  appressed  hairs,  the  rather 
stout  straight  stems  2  to  4  feet  long :  leaflets  elliptic-oblong,  obtuse  at  each 
end,  an  inch  or  two  long,  exceeding  the  petiole,  conspicuously  marked 
beneath  by  the  white-silky  veins:  racemes  paniculate,  many-flowered: 
flowers  purple,  3  or  4  lines  long,  on  shorter  pedicels:  pods  fi-T-jointed, 
nearly  equally  constricted  on  both  edges,  puberulent ;  joints  2  or  3  lines 
long. — ^Arizona  to  Northern  Mexico ;  Sanoita  Valley,  Ariz.,  Rothrock  (660). 

Desmodium  Neo-Mbxicanum,  Gray  (PI.  Wright,  i,  53).  (D.  exiffuum. 
Gray,  l.  c.  ii,  46.) — ^Annual,  very  slender,  erect,  a  foot  or  two  high  or  more, 
sometimes  procumbent,  pubescent  with  very  short  spreading  and  some- 
what glandular  hairs,  paniculately  branched:  leaflets  3,  linear  (or  the 
lowermost  ovate  and  shorter),  an  inch  or  two  long  or  more,  thin  and 
reticulated,  the  narrow  petioles  an  inch  long  or  less :  flowers  minute  (about 
a  line  long),  on  very  slender,  elongated  pedicels,  purple :  pods  1-5-jointed, 
puberulent ;  joints  rounded,  reticulated,  a  line  and  a  half  long,  the  margins 
often  undulate. — ^Var.  Bigelovii  (D.  Bigelovii,  Gray,  I.  c.  ii,  47).  Leaves 
somewhat  broader  near  the  base. — ^From  New  Mexico  to  Arizona  and  North- 
em  Mexico;  in  Central  Arizona,  Loew,  1873,  also  in  Sanoita  Valley,  Rothrock 
(632,  663),  the  latter  number  referable  to  the  variety. 

Desmodium  batocaulon,  Gray  (PI.  Wright,  ii,  47). — Stem  elongated, 
procumbent,  pubescent  and  adhesive  by  hooked  hairs :  leaflets  3,  oblong- 
lanceolate,  1  to  2^  inches  long,  obtuse  or  acutish,  rounded  at  base,  some- 
what pubescent  with  straight  hairs,  which  are  spreading  upon  the  petiole  : 
flowers  purple,  in  loose  elongated  racemes,  3  to  6  lines  long,  on  slender 
pedicels  nearly  as  long;  bracts  broadly  ovate,  acuminate,  2  lines  long, 
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caducous:  pods  shortly  stipitate,  5-7-jointed;  joints  triangular-rounded, 
nearly  smooth  and  glabrous,  1^  to  2^  lines  long. — Southeastern  Arizona, 
previously  collected  only  by  Mr.  Wright  in  the  valley  of  the  San  Pedro ; 
at  Rocky  Cafion,  Camp  Grant,  and  Chiricahua  Agency,  Rothrock  (290, 
366,  531).  It  seems  to  differ  only  in  its  smoother  pods  from  D.  Sonorce, 
Gray,  I.  c,  which  is  refen'ed  by  Bentham  to  D.  uncinatum^  DC,  of  Mexico 
and  southward.  The  latter  has  usually  much  larger,  conspicuous  bracts, 
broader  leaves,  and  more  densely  tenacious-pubescent  pods. 

ViciA  Americana,  Muhl.,  var.  linearis,  Watson  (Proc.  Am.  Acad, 
xi,  134).  {Lathyrus  linearis^  Nutt.) — Leaflets  linear. — A  very  common 
western  form;  San  Francisco  Mountains,  1872,  and  at  Willow  Spring, 
Ariz.,  Rothrock  (224  in  part),  also  at  Denver,  Colo.,  Wolf  (185).  Speci- 
mens of  nearly  the  typical  form  were  collected  near  Denver,  Wolf  (186), 
and  in  Nevada  and  Utah,  1871  and  1872. 

ViciA  PULCHELLA,  H.  B.  K.  (Nov.  Gen.  vi,  499,  t.  583). — ^Tall  and 
very  slender,  sparingly  silky-pubescent:  leaflets  linear,  obtuse  or  acute, 
mucronate,  a  half  to  an  inch  long ;  stipules  narrow :  flowers  small,  numer- 
ous J  usually  crowded  in  long-peduncled  racemes,  equalling  the  leaves,  pale 
purple  or  ochroleucous,  2  or  3  lines  long,  reflexed :  pods  linear-oblong,  an 
inch  long,  nearly  sessile,  puberulent,  6-8-seeded. — From  Western  Texas  to 
Arizona  and  southward ;  Mount  Graham,  and  Willow  Spring,  Ariz.,  Roth- 
rock (211,  434,  1006,  100»). 

Lathyrus  palustee,  Linn. — ^The  prevalent  form  has  the  leaves  very 
narrowly  linear. — Collected  in  Utah  in  1872,  at  Clear  Creek,  Colo.,  Wolf 
(187),  at  Big  Dry  Fork,  Ariz.,  Loew  (204),  at  Rocky  Canon  and  Willow 
Spring,  Ariz.,  Rothrock  (286,  224  in  part),  and  also  at  Fort  Wingate,  N. 
Mex.,  Rothrock  (142). — The  broader-leaved  var.  myrtifolius.  Gray,  appears 
to  have  been  collected  in  the  Wahsatch  in  1872,  referred  in  the  published 
list  to  L.  venosus. 

Lathyrus  polymorphus,  Nutt.  (Gen.  ii,  96). — Perennial,  erecf,  a  foot 
or  two  high,  stout  and  scarcely  climbing,  finely  pubescent  or  glabrous, 
glaucous :  leaflets  3  to  6  pairs,  thick  and  strongly  nerved,  narrowly  oblong, 
acute  at  each  end,  an  inch  or  two  long;  stipules  narrow,  acuminate: 
peduncles  equalling  the  leaves,  2-6-flowered :  flowers  purple,  very  large,  9 
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to  15  lines  long :  pod  2  inches  long,  upon  a  stipe  as  long  as  the  caly:&,  3  or 
4  lines  broad :  seed  with  a  very  narrow  funiculus  and  short  hilum. — From 
Northern  Colorado  to  New  Mexico  and  Central  Arizona;  at  Santa  Fd, 
Rothrock  (3,  9),  and  in  Arizona,  1872. 

CoLOGANiA*  LONGiPOLiA,  Gray  (PI.  Wright,  ii,  35). — Perennial,  climb- 
ing, 2  or  3  feet  high,  pubescent  throughout  with  short  appressed  hairs  or 
nearly  glabrous :  leaflets  3,  rarely  4  or  5,  linear  to  linear-oblong,  1  to  4 
inches  long,  about  equalling  the  petiole,  obtuse,  mucronate,  reticulated 
beneath,  glabrous  above :  flowers  solitary  in  the  axils,  on  short  pedicels, 
purple,  9  lines  long,  twice  longer  than  the  calyx :  pods  straight,  narrowly 
linear,  an  inch  and  a  half  long,  pubescent,  10-14-seeded.— New  Mexico 
and  Arizona ;  on  the  Mogollon  Mesa,  Loew  (205),  and  at  Willow  Spring, 
Ariz.,  Rothrock  (214). 

Galactia  tephbodes.  Gray  (PL  Wright,  ii,  34). — Perennial,  low  and 
erect  or  twining,  2  or  3  feet  high,  canescent  with  soft  appressed  pubescence : 
leaflets  3,  oblong  to  linear-oblong,  obtuse  at  each  end,  mucronate,  an  inch 
long,  smoother  above,  exceeding  the  petioles :  flowers  scattered  in  usually 
elongated  racemes,  half  an  inch  long,  twice  longer,  than  the  calyx :  pods 
somewhat  curved,  linear,  nearly  two  inches  long,  appressed-pubescent. — 
New  Mexico  and  Arizona ;  near  Camp  Bowie,  Rothrock  (487). 

Phaseolus  Wbightii,  Gray  (PI.  Wright,  i,  43). — Stems  prostrate  or 
twining,  slender,  from  a  perennial  woody  fusiform  root ;  sparingly  rough- 
pubescent  :  leaflets  1  or  2  inches  in  diameter,  hastately  lobed,  the  lateral 
lobes  quadrangular,  often  repand  at  the  end,  the  terminal  one  oblong, 
obtuse  or  acute,  mucronate :  peduncles  exceeding  the  leaves,  few-flowered : 
flowers  purple,  3  tg  8  lines  long,  exceeding  the  pedicels  :  pods  an  inch  long, 
reflexed,  compressed,  falcate,  pubescent,  6-8-seeded. — New  Mexico  and 
Arizona;  on  Mount  Graham,  at  9,250  feet  altitude,  and  at  Chiricahua 
Agency,  Rothrock  (417,  535),  and  in  woods  on  Mogollon  Mesa,  Loew 
(206). 

'CoLOGANiA,  Kantb.r— Calyx  tubular;  upper  teeth  connate,  the  lower  one  loofrest.  Standard 
obovate,  with  broad  claw  and  reflexed  sides ;  keel  shorter,  slightly  incurved.  Stamens  diadelphous ; 
anthers  uniform.  Style  naked  :  stigma  capitate.  Pod  linear,  straight,  compressed,  stipitate,  3-valved, 
B(»niewhat  partitioned  between  the  several  seeds. — ^Twining  herbs,  with  3-  (rarely  1-5-)  foliolate  leaves, 
rather  large  axillary  purple  or.  rose-colored  flowers,  and  persistent  narrow  bracts  and  bractlets. — Bkmth. 
Sl  Hook.  God.  PI.  i,  529. 
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Phaseolus  RETU8US,  Benth.  (PI.  Hartw.  11). — Stems  stout,  traiKng, 
6  to  8  feet  long,  from  a  very  large  perennial  root,  pubescent  with  short 
spreading  hairs :  leaflets  rhomboid-ovate,  2  or  3  inches  long,  thick,  obtuse 
or  acutish,  occasionally  retuse,  mucronate,  strongly  veined :  racemes  elon- 
gated and  long-pedunculate,  rather  many-flowered :  flowers  purple,  half  an 
inch  long,  on  short  pedicels :  pods  broadly  oblong,  slightly  falcate,  2  inches 
long,  compressed,  4-6-seeded. — ^From  Western  Texas  to  Arizona;  at 
Chhicahua  Agency,  Ariz.,  Rothrock  (522). 

Rhynchosia  Texana,  Torr.  &  Gray  (Fl.  i,  687). — DiflFuse,  slender, 
somewhat  twining,  a  foot  or  two  high,  minutely  pubescent  throughout: 
leaflets  ovate  to  linear-oblong,  an  inch  long  or  usually  less,  obtuse  at  each 
end,  mucronulate,  often  resinous-dotted  beneath :  flowers  3  lines  long,  on 
short  pedicels,  solitary  in  the  axis,  or  rarely  2  to  5  together  upon  a  very 
short  peduncle:  pods  oblong,  narrowed  to  the  base,  about  8  lines  long. — 
From  Texas  to  Arizona ;  at  Sulphur  Springs,  Ariz.,  Rothrock  (545). 

HoppMANSEGGiA*  Jamesii,  Torr.  &  Gray  (Fl.  i,  393). — Finely  pubes- 
cent ;  stems  clustered,  herbaceous,  from  a  stout  woody  root,  erect  or  decum- 
bent, often  a  foot  high  or  more :  pinnae  1  to  3  pairs ;  leaflets  4  to  7  pairs, 
oblong,  obtuse,  2  or  3  lines  long,  glandular-dotted  beneath:  stipules  and 
bracts  subulate-setaceous  :  raceme  open :  sepals  oblong,  acute,  3  or  4  lines 
long,  equalling  the  corolla,  glandular-dotted,  as  also  the  upper  petals :  claws 
of  the  petals  short  and  nearly  naked :  pods  an  inch  long,  nearly  half  as 
broad,  falcate,  dotted  and  pubescent,  with  plumose  hairs  on  the  edges,  2-4- 
seeded. — From  Colorado  and  Texas  to  New  Mexico ;  at  El  Rito  and  else- 
where in  New  Mexico,  Rothrock  (95,  1010). 

HoppMANSEGGiA  STRiCTA,  Bcuth.  (Gray,  PI.  Wright,  i,  56). — Finely 
pubescent,  somewhat  glandular  above,  not  glandular-dotted ;  the  clustered 
stems  erect,  from  a  perennial  root,  a  half  to  a  foot  high :  pinnae  4  to  6  pairs; 
leaflets  6  to  8  pairs,  oblong,  obtuse,  a  line  or  two  long ;  stipules  and  bracts 

*  HoFFMANSEGGiA,  Cavanilles. — Calyz-tabe  very  short,  the  5  obloDg  or  lanceolate,  nearly  eqnal 
segments  slightly  imbricate  or  valvate.  Petals  oblong  or  ovate,  slightly  unequal,  imbricated,  the  upper 
one  iuolnded  and  usually  dissimilar.  Stamens  10,  distinct ;  filaments  usually  glandular  at  base;  anthers 
uniform,  versatile,  dehiscent  longitudinally.  Style  often  incnrved-clavate ;  stigma  terminal.  Pod  flat, 
thin,  2-valved,  linear  or  ovate,  several -seeded. — ^Perennial  herbs  or  low  shrubs,  mostly  glandular,  with 
bipinnate  leaves  and  small  leaflets,  yellow  racemose  flowers,  and  deciduous  bracts.— Benth.  &  Hook. 
Gen.  PI.  i,  667. 
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broadly  ovate :  racemes  open :  sepals  oblong,  obtuse,  more  or  less  pubes- 
cent, 3  lines  long,  a  half  shorter  than  the  corolla :  upper  petal  veined  with 
purple,  the  claws  and  outer  filaments  densely  stipitate-glandular ;  pods 
linear-oblong,  an  inch  long  or  more,  nearly  straight,  puberulent  and  some- 
what stipitate-glandular,  6-12-seeded. — ^From  New  Mexico  and  Arizona  to 
Northern  Mexico ;  at  Camp  Goodwin,  Ariz.,  Kothi*ock  (351). 

HoFPMANSEGGiA  DREPANOCABPA,  Gray  (PI.  Wright  i,  68). — Puberu- 
lent, not  glandular  nor  glandular-dotted,  the  stems  scarcely  6  inches  high, 
from  a  perennial  root :  pinnae  2  to  5  pairs ;  leaflets  4  to  10  pairs,  oblong, 
obtuse,  2  or  3  lines  long ;  stipules  and  bracts  broadly  ovate :  racemes  open  : 
sepals  oblong,  acute,  2  or  3  lines  long,  about  equalling  the  obovate  sessile 
naked  petals :  pods  linear-oblong,  curved,  obtuse,  an  inch  long  or  more, 
puberulent,  6-1 0-seeded. — Colorado  to  New  Mexico  and  Arizona ;  at  Camp 
Bowie,  Ariz.,  Rothrock  (1008). 

Parkinsonia*  microphtlla,  Torrey  (Bot.  Mex.  Bound.  59). — ^A  shrub 
5  to  10  feet  high,  with  smooth  light-green  bai'k,  much  branched,  the 
straight  rigid  branchlets  spinulose ;  the  younger  branches  and  inflorescence 
somewhat  puberulent:  common  petioles  very  short  or  none,  rarely  spi- 
nescent:  leaflets  4  to  6  pairs,  on  a  terete  rhachis,  broadly  oblong  or  rounded, 
obtuse  or  acutish,  not  narrowed  at  the  oblique  base,  glaucous,  2  lines  long 
or  less :  racemes  very  short,  axillary  and  sessile ;  pedicels  evidently  jointed 
a  little  below  the  flower :  calyx  valvate :  petals  3  or  4  lines  long,  deep  straw- 
color,  the  upper  one  white:  anthers  orange,  exserted:  ovary  appressed- 
silky :  pod  2  or  3  inches  long,  attenuate  at  each  end,  1-3-seeded,  contracted 
between  the  seeds. — Southern  Arizona,  from  the  Colorado  eastward ;  col- 
lected in  1871,  the  locality  not  given. 

Cassia  bauhimioides.  Gray  (PL  Lindh.ii,  180). — Perennial,  herbaceous, 
a  span  high,  stout,  cinereous  with  a  usually  dense,  more  or  less  appressed 
pubescence :  leaflets  a  single  pair,  oblique,  ovate-oblong,  obtuse,  8  to  15 

^  Pabkiksomia,  Linn.— Calyx  5-parted,  with  a  lung-turbinate  base  Jointed  on  the  pedicel;  divi- 
aions  mostly  valvate.  Petals  with  claws,  the  upper  included  and  broadest,  somewhat  cordate;  the  claw 
pubescent  and  nectariferoufl.  Stamens  10,  distinct;  filaments  pilose  at  base,  the  upper  one  gibbous; 
anthers  versatile,  dehiscent  longitudinally.  Style  filiform,  acute.  Pod  thin-coriaceous,  2-yalved,  linear 
to  linear-obloDg,  compressed,  usually  more  or  less  torulose.  Seeds  albuminous.— Trees  or  shrubs,  often 
spinose ;  leaves  bipinnate,  the  common  petiole  short  (often  tpinescent  or  none),  with  1  or  2  pairs  of  pin- 
nsD ;  flowers  yellow,  on  slender  pedicels,  in  short  loose  racemes. — Watson,  Flora  Calif,  i,  162. 
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lines  long;  a  gland  between  the  leaflets:  stipules  and  bracts  setaceous: 
peduncles  axillary,  1-2-flowered,  a  little  exceeding  the  petioles:  sepals 
oblong-ovate:  petals  veined,  4  to  6  lines  long:  stamens  7:  pods  hispid,  an 
inch  long  or  more,  nearly  straight,  compressed,  2-valved,  many-seeded. — 
Western  Texas  to  Arizona ;  at  Camp  Bowie  and  Cottonwood,  Ariz.,  Roth- 
rock  (1007,  360). 

Cassia  Covesii,  Gray  (Proc  Am.  Acad,  vii,  399). — Resembling  the 
last,  but  more  canescent,  with  2  or  3  pairs  of  leaflets,  and  the  3-7 -flowered 
peduncles  exceeding  the  leaves :  pods  appressed-pubescent. — ^From  Arizona 
to  Lower  California ;  collected  in  Northern  Arizona  in  1871,  locality  not 
given. 

Cassia  aemata,  Watson  (Proc.  Am.  Acad,  xi,  136).— Perennial,  herba- 
ceous, 3  feet  high,  minutely  puberulent,  light  green :  leaflets  2  or  3  pairs, 
distant,  upon  an  elongated  rigid  flattened  spinulose  rhachis,  thick,  round- 
ovate,  a  line  or  two  in  diameter,  acutish,  the  margin  revolute;  stipules  and 
glands  wanting:  flowers  yellow,  2  or  3  lines  long,  in  a  short  terminal 
raceme :  stamens-  7  :  ovary  slightly  pubescent ;  pod  glabrate,  shortly  stipi- 
tate,  linear,  compressed,  somewhat  curved,  many-seeded. — Known  only 
from  imperfect  specimens  collected  in  Western  Arizona  in  1871,  and  also 
previously  by  Dr.  Cooper  in  the  California  Desert. 

Cassia  Wrightii,  Gray  (PI.  Wright,  ii,  50). — Perennial,  woody  at 
base,  with  numerous  slender  ascending  stems,  glabrous,  a  foot  high:  leaflets 
4  to  6  pairs,  narrowly  oblong,  obtuse,  2  or  3  lines  long,  thin,  the  mid  vein 
nearer  the  upper  edge;  stipules  subulate,  nerved;  a  stipitate  gland  below 
the  lowest  leaflets :  pedicels  solitary,  axillary,  exceeding  the  leaves,  spread- 
ing: sepals  membranaceous,  unequal,  4  or  5  lines  long:  petals  clear  yellow, 
a  half  longer:  pods  linear,  flat,  shortly  stipitate,  an  inch  long  or  more, 
6-8-seeded. — New  Mexico  and  Arizona;  at  Camp  Crittenden,  Rothrock 
(68a). 

Cassia  nictitans,  Linn. — From  Arizona  to  the  Atlantic  and  southward; 
in  Sanoita  Valley,  Rothrock  (629). 

Pfiosopis  JULiFLORA,  DC.  (Beuth.  Rev.  Mim.  377).  (P.  glandulosa^ 
Torr.) — Shrub  or  tree,  becoming  30  or  40  feet  high,  glabrous  or  puberulent, 
often  with  stout  axillary  spines ;  leaflets  6  to  30  pairs,  oblong  to  linear, 
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half  an  inch  long  or  often  more :  spikes  cylindrical,  usually  dense,  shortly 
pedunculate,  2  to  4  inches  long,  1-3-fruited :  flowers  a  line  long :  pods  4  to 
6  inches  long  or  more,  stipitate,  straight  or  curved,  narrow,  flat,  at  length 
thickened  and  pulpy  within. — ^From  Texas  to  Southern  California  and  south- 
ward to  Chili  and  Brazil ;  at  Ash  Meadows,  Southern  Nevada,  in  1871,  and 
in  the  Gila  Valley,  Rothrock  (320). 

Peosopis  pubescens,  Benth.  (Lond.  Journ.  Bot.  v,  82).  (Strombo- 
carptis  pubescens^  Grray.) — New  Mexico  to  Southern  California;  at  Ash 
Meadows,  Southern  Nevada,  1872. 

Desmanthus  Jamesii,  Torr.  &  Gray  (Fl.  i,  402). — Slightly  puberu- 
lent,  erect  or  decumbent,  a  foot  high  or  less :  pinnae  3  to  6  pairs,  the 
lowest  approximate  to  the  stem;  leaflets  8  to  13  pairs,  oblong,  acutish,  not 
veined,  2  lines  long  or  less ;  gland  large,  oblong;  stipules  very  small :  heads 
large,  3  or  4  lines  in  diameter  without  the  stamens,  on  peduncles  an 
inch  in  length  or  often  much  less:  pods  linear,  straight  or  nearly  so, 
3  or  4  inches  long,  obtuse  or  acute,  12-16-seeded. — ^Var.  (?)  Fkndleri, 
with  smaller  fewer-flowered  heads,  and  the  thick  pods  2  inches  long 
or  more,  and  usually  8-12-6eeded. — From  Arkansas  and  New  Mexico 
westward;  at  Cooley's  Ranch  and  Camp  Apache,  Ariz.,  Loew  (1116) 
and  Rothrock  (255),  and  the  variety  at  Rocky  Canon,  Ariz.,  Rothrock  (291), 
and  Canon  del  Diablo  (192);  the  last  referi'ed  doubtfully  in  the  catalogue 
to  -D.  velutinus.  This  variety  is  identical  with  179  Fendler  and  1 69  Wright, 
considered  by  Dr.  Gray  (PI.  Wright,  i,  63)  to  be  a  form  of  Z>.  Jamesii,  but 
placed  rather  under  D.  reticulatiis  by  Bentham  (Rev.  Mim.).  The  earlier 
reference  appears  to  be  the  better. 

Mimosa*  biuncifera,  Benth  (PI.  Hartw.  12).— A  shrub  6  feet  high, 
puberulent,  with  a  pair  of  short  stout  recurved  prickles  below  each  leaf: 
pinnae  4  to  7  pairs  ;  leaflets  10  to  15  pairs,  narrowly  oblong,  obtuse,  a  line 
long  or  less ;  stipules  setaceous ;  occasionally  very  small  prickles  upon  the 

*  Mimosa,  Lidd. — Flowers  perfect  or  polygamous.  Calyx  mostly  minute,  rarely  campanulatei 
shortly  toothed.  Petals  connate,  valvate.  Stamens  as  many  or  twice  as  many  as  the  petals,  distinct, 
Qxserted;  pollen-grains  numerous.  Style  filiform.  Pod  oblong  or  linear,  membranaceous  or  coriaceous, 
compressed,  the  2  valves  at  length  separating  frotn  the  persistent  margin.— Herbs  or  shrubs,  often  armed ; 
leaves  bipinnate,  the  petioles  without  glands  and  Ihe  pinnsD  stipellate ;  flowers  small,  sessile  in  globose 
or  cylindrical  spikes,  on  solitary  or  fascicled  axillary  peduncles,  or  the  uppermost  racemose. — Benth.  & 
Hook.  Gen.  PI.  i,  593. 
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rhachis :  peduncles  solitary  or  in  pairs,  a  little  shorter  than  the  leaves:  flowers 
capitate,  minutely  pubescent,  purplish :  calyx  campanulate,  half  the  length  of 
the  petals:  stamens  8  or  10:  pods  sessile,  linear,  falcate  or  nearly  annular, 
aii  inch  long,  flat,  glabrous,  continuous,  the  margins  usually  sinuous  and 
armed  with  a  few  short  prickles  or  naked. — New  Mexico  to  Arizona  and  south- 
ward; collected  in  Arizona  in  1872,  and  at  Rocky  Cafion,  Rothrock  (272). 

Mimosa  boeealis.  Gray  (PL  Fendl.  39). — An  erect  shrub,  glabrous 
throughout,  armed  with  scattered  very  stout  recurved  prickles :  pinnae  1  or 
2  pairs;  leaflets  3  to  6  pairs,  oblong,  1  to  1^  lines  long:  peduncles  solitary 
or  in  pairs,  half  an  inch  long  or  more,  exceeding  the  leaves :  flowers  capi- 
tate, purplish:  calyx  very,  shortly  campanulate:  corolla  deeply  cleft: 
stamens  8  or  10 :  pods  stipitate,  an  inch  or  two  long,  3  or  4  lines  broad, 
glaucous,  continuous  or  at  length  separating  into  3  or  4  joints,  the  sinuous 
margins  armed  with  stout  prickles. — ^From  Western  Texas  to  Arizona,  where 
it  was  collected  in  1872,  but  locality  not  given. 

Mimosa  dysocarpa,  Benth.  (Gray,  PL  Wright,  i,  62). — Diffusely 
branched  and  apparently  procumbent,  pubescent  throughout,  botli  the 
stem  and  petioles  armed  with  numerous  scattered  flattened  somewhat 
recurved  prickles:  pinnae  6  to  10  pairs;  leaflets  8  to  10  pairs,  oblong, 
acutish,  silky-pubescent  both  sides,  1^  to  2  lines  long,  the  nerve  near  the 
margin-:  spikes  axillary,  solitary  or  in  pairs,  oblong  and  rather  loosely 
flowered,  shorter  than  the  leaves  and  shortly  pedunculate :  calyx  campanu- 
late, half  the  length  of  the  purplish  deeply  cleft  corolla:  stamens  8  or  10: 
pods  stipitate,  linear,  flat,  IJ  to  2  inches  long,  very  densely  pubescent,  at 
length  separating  into  4  to  6  joints,  the  thick  margin  often  armed. — From 
Western  Texas  to  Arizona,  and  probably  southward;  at  the  Chiricahua 
Agency,  Rothrock  (511). 

Acacia*  Greggii,  Gray  (PL  Wright,  i,  65). — ^A  small  tree  10  to  20  feet 
high,  pubescent  or  glabrous,  unarmed  or  with  scattered  stout  recurved 
prickles :  pinnae  2  or  3  paira,  on  a  slender  petiole ;  leaflets  4  or  5  pairs, 

*  Acacia,  Willd. — Flowers  perfect  or  polygamons.  Calyx  usually  campanulate,  and  4-5- toothed. 
Petals  more  or  less  united.  Stamens  numerous,  exserted,  distinct  or  nearly  so;  anthers  small:  pollen- 
grains  united  into  2  to  4  masses  in  each  cell.  Style  filiform.  Pod  2-yalyed  or  indehiscent,  compressed 
and  membranaceous,  or  more  or  less  thickened  and  terete,  many-seeded.  Seeds  compressed. — Shrubs  or 
tries,  often  fpinose  or  prickly;  leaves  bipinnate,  with  small  leaflets;  stipules  very  small  or  spinesoent; 
flowers  small,  yellowish,  in  globose  or  cylindrical  spikes  on  axillary  peduncles. 
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oblong  or  oblong-obovate,  2  or  3  lines  long,  rounded  or  truncate  above, 
narrower  at  base,  rather  thick  and  with  2  or  3  straight  nerves :  flowers  in 
cylindrical  spikes  an  inch  or  two  long,  the  peduncles  equalling  or  exceed- 
ing the  leaves :  pods  thin-coriaceous,  flat,  3  or  4  inches  long  by  5  to  7  lines 
broad,  shortly  stipitate,  acute,  curved,  glabrous  and  reticulated,  more  or 
less  constricted  between  the  seeds :  seeds  half  an  inch  long.-^From  Western 
Texas  to  Southern  California ;  collected  in  Western  Arizona,  1872. 

Acacia  consteicta,  BentL  (Gray,  PL  Wright,  i,  66). — ^A  shrub  5 
to  8  feet  high,  puberulent  or  nearly  glabrous,  somewhat  glutinous,  more  or 
less  armed  with  nearly  straight  slender  stipular  spines,  3  or  4  lines  long 
or  less :  pinnae  2  to  7  pairs;  leaflets  6  to  10  pairs,  narrowly  oblong,  obtuse,  1  to 
1^  lines  long:  peduncles  solitary,  shorter  than  the  leaves,  bracteate  in  the  mid- 
dle :  head  globose,  3  or  4  lines  in  diameter  in  flower :  pods  stipitate,  naiTowly 
linear,  2  to  4  inches  long,  curved,  glabrous,  flat,  contracted  between  the  dis- 
tant seeds. — From  Western  Texas  to  Arizona  and  southward ;  collected  at 
Cottonwood,  Cienega,  and  in  the  Gila  Valley,  Ariz ,  Rothrock  (322,  553). 

Acacia  filicina,  Willd.  (A.  hirta^  Nutt.  A.  TexensiSj  Torr.  &  Gray. 
A.  cuspidata^  Schlecht.  A,  Hartwegij  Benth.;  &c.) — ^A  shrub  1  to  5  feet  high, 
erect,  pilose-hirsute  or  glabrate,  unarmed :  pinnse  4  to  20  pairs,  a  half  to 
two  inches  long;  leaflets  10  to  60  pairs,  linear  or  linear-oblong,  acute  or 
obtusish,  IJ  to  3  lines  long:  heads  globose,  rather  few-flowered,  on  slender 
peduncles  a  half  to  an  inch  long,  mostly  paniculate :  flowers  pedicellate : 
calyx  very  short :  corolla  greenish,  a  line  long :  stamens  pale  yellow,  rarely 
pinkish :  pods  stipitate,  1  to  3  inches  long,  3  to  5  lines  broad,  flat,  straight, 
with  thin  valves  and  nerve-like  margins,  3-8-seeded. — ^Arkansas  to  Arizona 
and  southward  to  Central  America;  in  Western  Arizona,  1872,  and  at  Rocky 
Cafion,  Rothrock  (300). 

Calliakdra*  humilis,  Benth.  (Lond.  Journ.  Bot.  v,  103).  (0. 
herbaceaj  Engelm.  in  Gray,  PI.  Fendl.  39.) — ^A  span  high  or  less,  nearly 
herbaceous,  ascending  from  an  elongated  woody  root,  pilose  or  sometimes 

*Calliandra,  Bentb. — Flowers  polygamous.  Calyx  campannlate,  5-6-toothed  or  cleft,  valvato. 
Petals  united  to  the  middle,  valvate.  StameDS  usaally  nnmeroos,  connate  below  into  a  tube,  long- 
exserted,  red  or  white;  anthers  minnte ;  pollen  in  2  or  4  masses  in  each  cell.  Style  filiform.  Pod  linear, 
straight  or  nearly  so,  narrowed  at  base,  compressed,  the  valves  separating  elastically  from  the  apex 
downward. — Shrabby  or  woody  only  at  base,  mostly  unarmed ;  leaves  bipinnate  with  small  leaflets  (in 
oar  species);  flowers  in  globose  heads  on  axillary  simple  or  racemose  peduncles. — Bemth.  Sl  Hook. 
Oen.  PI.  i,  596. 


110  BOTANY. 

glabrate :  pinnae  3  to  6  pairs,  the  lowest  remote  from  the  stem ;  leaflets  8 
to  25  pairs,  oblong-linear,  acutish,  a  line  or  two  long,  strongly  veined: 
peduncles  solitary,  a  half  to  an  inch  long :  corolla  purplish,  about  3  lines 
long,  at  least  twice  longer  than  the  calyx :  stamens  about  30 :  pods  coria- 
ceous, stipitate,  somewhat  hairy,  2  or  3  inches  long  by  3  lines  broad,  with 
very  thick  margins,  4-6-seeded. — ^Western  Texas  to  Arizona  and  Mexico ; 
Gallon  del  Diablo,  Arizona,  Loew. 

Calliandra  eriophylla,  Benth.  (Z.  c.  iii,  105).  {C.  Chamcedrys^  Engelm. 
I.  c.) — Shrubby,  a  foot  high  or  less,  appressed-pubescent  and  more  or  less 
villous :  pinnae  2  to  7  pairs,  the  lower  not  distant  from  the  stem,  about  half 
an  inch  long;  leaflets  about  10  pairs,  oblong,  obtuse  or  acutish,  1  to  2^ 
lines  long,  villous  beneath  or  nearly  glabrous :  peduncles  slender,  solitary 
or  in  pairs,  a  half  to  an  inch  long:  flowers  purplish,  more  or  less  hairy: 
calyx  short:  corolla  2 J  lines  long:  stamens  very  numerous:  pods  as  in  the 
last,  2  to  4  inches  long,  pubescent,  6-10-seeded. — ^From  Western  Texas  to 
Arizona  and  Mexico ;  at  Camp  Grant  and  Cottonwood,  Ariz.,  Rothrock 

(352,  455). 

ROSACEA. 

Prttnus  demissa,  Walp. — My  specimens  were  obtained  doubtless  from 
near  where  Fendler  secured  his.  In  some  of  its  forms  too  close  to  P. 
serotina.  No.  400  of  the  Colorado  collection  I  have  doubtfully  assigned  to 
this  species. — ^Nevada  and  Utah. 

Nfillia*  PAUCiFLORA,  Benth.  &  Hook.  {Spir^a  opulifolia,  y.  paicciflora, 
T.  &  G.  Fl.  1,  p.  414.) — Differing  from  Neillia  opuHfolia  (Benth.  &  Hook.)  in 
smaller  leaves,  fewer  flowers  (5-10)  to  the  corymb,  and  having  usually  less 
than  four  hairy  carpels,  and  one  to  two  mature  ovaries.  Still,  however,  it 
is  quite  variable.  402,  from  Mount  Graham,  has  large  leaves,  and  53,  from 
Santa  Fd,  has  as  high  as  14  flowers  to  the  corymb. 

Spiilea  millefolium,  Torr.  (Pacific  R.  R  Report,  4,  83,  t  5). — 
"  Woolly-tomentose ;  leaves  oblong-lanceolate  in  outline,  pinnate,  with  many 
pairs  of  small  leaflets,  pinnae  pinnatisect,  or  parted,  oblong-linear,  densely 
crowded  with  the  very  minute  oblong  divisions ;  flowers  racemose-pnnicu- 

*  Neillia,  Dod,  differs  from  Sjnrcea  in  iDflated  carpels,  harder  testa  to  the  seeds,  and  copioaa 
albumen. 
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late.  Ovaries  5,  distinct,  at  first  woolly;  styles  filiform.  Mature  carpels 
nearly  glabrous ;  ovules  8-10,  pendulous  from  the  upper  part  of  the 
ovary"  (Torr.  I.  c). — Southern  Nevada.  Dr.  Torrey  remarks,  'that  the 
leaflets  are  almost  as  small  and  crowded  as  in  ChmYuebatid* )  from  this, 
however,  it  may  at  any  stage  be  distinguished  by  the  pleasant  balsamic 
odor  of  the  latter.     Loew,  Arizona  (188). 

Spib^a  discolor,  Pursh,  var.  dumosa,  Watson,  Nutt.  (&  aricefoUay 
Smith,  var.  discolor^  T.  &  G.) — Mount  Graham,  Arizona,  at  9,250  feet 
altitude  (396),  and  Colorado  (401). 

Spirjba  c-espitosa,  Nutt. — Utah. 

RuBUS  Neo-Mexicanus,  Gray  (PI.  Wright.  2,  p.  55). — Shrub  5-10° 
high,  unarmed,  smooth  and  glandless ;  bark  peeling  away  from  the  older 
branches,  as  in  B.  deliciosus;  leaves  round-cordate,  longer  than  the  petioles, 
3-lobed,  irregularly  deeply  and  doubly  serrate ;  stipules  lance-ovate,  nearly 
^'  long,  these  with  leaves  and  young  shoots  all  canescently  pubescent; 
calyx-lobes  tipped  with  a  conspicuous  3-ribbed  appendage ;  flowers  white, 
ly  in  diameter;  carpels  red,  densely  agglomerated  into  a  head;  seeds 
conspicuously  rugose-reticulate.  As  already  remarked  by  Dr.  Gray,  it 
is  very  close  to  deliciosus^  Ton*. — Mount  Graham,  Ariz.,  9,250  feet  altitude 
(397). 

RuBus  DELICIOSUS,  ToiT. — Lcavcs  uniform-orbicular,  rugose,  1-2'  in 
diameter,  smaller  somewhat  than  in  preceding  species ;  flowers  white,  2'  in 
diameter;  tips  to  the  petals  ^J'  long,  1-2"  wide,  indistinctly  ribbed.— Colo- 
rado (380). 

RuBus  NuTKANUS,  Mocino. — Utah. 

RuBUS  STEiGOSUS,  Michx. — Utah ;  Mosquito  Pass,  Colorado  (388). 

Pdeshia  teidentata,  DC. — Nevada  and  Utah. 

Ceeocarpus  paevifolius,  Nutt. — Colorado,  at  middle  altitudes,  along 
the  valley  of  the  Upper  Arkansas  (69,  980);  Arizona. 

Ceeocaepus  LEDiFOLius,  Nutt.  '*  Mountain  mahogany." — Nevada  and 
Utah. 

CowANiA  Mexicana,  Don. — Sanoita  Valley,  Southern  Arizona,  at  5,000 
to  7,000  feet  altitude  (597) ;  Nevada. 

Detas  octopetala,  L. — South  Park,  Colorado,  at  12,000  feet  altitude 
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(399).  Leaves  oblong  to  subcordate,  obtuse,  crenately  serrate,  covered  with 
a  white  tomentum  beneath,  and  very. veiny. 

Fallugia*  PARADrfxA,  Endl. — Shrubs  2-5°  high,  with  young  branches 
white;  leaves  ^1^'  long;  leafless  branches  terminated  by  the  whitish 
flower,  which  is  an  inch  or  more  in  diameter,  or  later  by  the  dense  head  of 
carpels  with  thin,  woolly  styles.  Calyx-lobes  acute  and  usually  reflexed 
after  the  petals  fall. — Santa  F^   68),  and  Arizona,  Loew. 

Geum  macrophyllum,  Willd. — Colorado  (380)  ;  Utah ;  Loew,  in  Ari- 
zona. 

Geum  triflorum,  Pursh. — Colorado  (394). 

Geum  rivale,  L. — Colorado  (381). 

Geum  Rossii,  Seringe. — Colorado,  alpine,  reaching  as  high  as  13,500 
feet  (385,  387)  ;  Utah. 

Fragaria  Virginiana,  Duchesne. — Colorado  (402).  Var.  glauca^ 
Watson. 

PoTENTiLLA  GLANDULOSA,  Liudl.,  var.  Nevodeusis^  S  Watson. — (379.) 
Collected  in  Colorado  in  1873.  It  is  a  true  P.  glandulosa^  Lindl.,  and  hence 
the  same  as  P.  fissa^  Nutt.,  differing  from  the  above  only  in  having  more 
flowers  in  its  less  compact  cyme.     The  Survey  has  it  also  from  Utah. 

PoTENTiLLA  RIVAL18,  Nutt. — South  Park  (373). 

• 

PoTENTiLLA  Pennsylvanica,  L. — South  Park  and  Twin  Lakes,  Colo- 
rado (374,  375);  Utah. 

PoTENTiLLA  HiPPiANA,  Lchm. — White  tomentose  throughout,  1°  high; 
leaflets  7-11,  decreasing  regularly  in  size  from  the  terminal  one  down,  J-1' 
long,  deeply  and  sharply  serrate;  1-2  smaller  leaves  on  the  stem;  bract- 
lets  a  little  shorter  and  petals  a  little  longer  than  the  sepals.  Flowers 
yellow;  styles  terminal,  filiform;  carpels  glabrous. — Colorado  (367,  209) 
and  Arizona  (220). 

*  Falluofa,  End]. — Tube  of  the  persisteDt  calyx  obcoDic-hemispberical.  At  the  apex  5-bracteo- 
bite ;  lobes  5,  ovate ;  apex  3-dentate,  or  ^cuspidate,  imbricated.  Petals  5,  large,  obovate-rotnnd.  Stamens 
many,  inserted  in  a  dense  3-fold  series  ;  filaments  filiform,  united  into  a  ring  at  the  base;  anthers  small. 
Torus  snlcate,  villous,  many  carpels  on  the  small  conical  receptacle;  style  terminal,  villous;  stigmas 
small,  a  single  ascending  ovule  in  the  base  of  the  cell,  the  many  viUose  achenia  terminated  by  very 
long,  plumose  styles.  Seed  erect ;  testa  membranaceous ;  cotyledons  linear-oblong;  radicle  inferior. — An 
erect,  much  branched  shrub,  with  virgate  branchlets.  Leaves  alternate,  petioled,  irregularly  3-5-cleft  or 
pinnatifld.  Stipules  aduato  to  the  petiole.  Flowers  solitary  on  the  apex  of  the  branches,  or  sub-panicu- 
late on  elongated,  leafless  branches,  bractless,  rather  large.— Bentham  6l  Hooker. 
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PoTENTiLLA  Plattensis,  Nutt. — Sparingly  covered  throughout  with 
an  appressed  silky  pubescence,  low,  4-8'  long,  branching  from  the  root; 
leaves  2-4'  long,  pinnate,  with  11-13  leaflets,  each  of  which  is  cuneate  in 
outline,  and  deeply  cleft  into  5-7  linear  lobes ;  flowers  in  an  open  cyme, 
on  long,  slender  pedicels,  less  than  i'  in  diameter,  bright  yellow ;  bractlets 
half  shorter  than  the  calyx-lobes;  carpels  rather  indefinite,  but  about  30; 
styles  filiform  and  terminal. — ^Twin  Lakes,  Colorado  (346,  377). 

PoTENTiLLA  GRACILIS,  Dougl. — Colorado  (368,  372)  ;  Utah. 

Var,  RIGIDA,  Watson. — ^A  larger  and  more  villose  form,  with  loose 
inflorescence,  and  larger,  more  veiny  leaves.     Same  variety  also  from  Utah. 

PoTENTiLLA  DISSECTA,  Pursh. — Low,  alpine,  villose,  with  soft,  spreading 
hairs,  or  glabrous,  usually  decumbent,  3-10'  long;  leaflets  3-7,  pinnate  or 
dictate,  glaucous,  cuneate-oblong,  seirate  or  even  pinnately  cleft,  with  the 
divisions  tipped  with  long,  whitish  hairs;  receptacle  very  villous;  style 
filiform,  terminal. — Colorado  (371,  378). 

PoTENTiLLA  HUMiFUSA,  Nutt. — Spreading,  herbaceous,  perennial;  leaves 
densely  white  tomentose  on  the  under  surface,  greener  and  villose  on  the 
upper  surface;  leaflets  3-5,  cuneate-oblong,  with  3-5  rounded  teeth  at  the 
apex  of  each  leaflet;  stems  few-flowered,  3-4'  long;  calyx-lobes  larger  than 
the  bractlets;  both  calyx  and  bractlets  densely  villose;  petals  2''  long; 
styles  terminal,  filiform. — Colorado  (365). 

PoTENTiLLA  NTVEA,  L. — Colorado  (366). 

PoTENTiLLA  Thurberi,  Gray  (PL  Nov.  Thurb.  p.  318). — Herbaceous, 
perennial,  1-2^  high,  ascending,  loosely  villose,  with  longy  spreading  hairs; 
leaves  digitate,  upper  sessile  or  nearly  so,  lower  petioled,  commonly  5-, 
sometimes  7-foliolate;  leaflets  obovately-cuneiform,  regularly,  deeply,  and 
sharply  serrate,  lower  surface  canescent  and  villose  gray  or  white,  upper 
puberulent  and  green  (smoother  when  old) ;  stipules  lanceolate  or  ovate, 
united  to  the  petiole  for  one-fourth  their  length;  bractlets  lanceolate,  acute, 
about  as  long  as  the  sepals,  though  somewhat  nan'ower,  more  or  less 
villose;  petals  deep  purple,  broadly  obcordate,  about  as  long  as  the  sepals; 
style  terminal;  carpels  glabrous;  disk  thickened  somewhat,  5-angled,  with 
an  inner  circle  of  5  stamens,  with  rather  fleshy  filaments  inserted  (ono) 
on  each  angle;    outer  stamens  with   more   filiform  filaments;  receptacle 
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hairy. — ^Ash  Creek,  Arizona,  at  5,225  feet  altitude  (310),  and  Mount 
Graham,  Arizona,  at  9,250  feet  altitude  (399).  The  form  from  Mount 
Graham  is  decidedly  the  more  villose. 

PoTENTiLLA  FBUTicosA,  L. — Colorado  (383).  Var.  Al^na,  Watson. — 
"Low  and  compact,  the  leaves  very  short  (2  lines  long),  linear  and 
revolute;  same  as  342.     [Watson  in  vol.  v,  King^s  Report],  Utah." 

PoTENTiLLA  Anseeina,  L. — Utah ;  Colorado  (382). 

SiBBALDiA  PROCUMBENS,  L. — Colorado,  at  11,000  feet  altitude,  (403). 
Though  Torrey  and  Gray  (Fl.  N.  Amer.)  state  the  only  difference  between 
Sibbaldia  and  PotentiUa  is  in  the  minute  petals  and  fewer  pistils  and  stamens 
of  the  former,  and  though  Bentham  and  Hooker  (in  Gen.  Plant.)  do  actually 
unite  these  genera,  I  have  refrained  from  following  so  reliable  authorities, 
because  Mr.  Watson  has  excluded  Sibbaldia,  Horlcelia,  and  Ivesia  from  his 
revision  of  Potentilla.  At  the  same  time  I  do  not  hesitate  to  express  my 
opinion  that  the  distinction  between  PotentUla  and  Sibbaldia  will  not  stand. 

IvESiA*  DEPAUPERATA,  Gray  (in  Herb.)  and  Brewer  and  Watson  (in 
Fl.  Cal.).  PotentUla  depauperata,  Engelm.  (Gray,  in  Proc.  Am.  Acad.  vol. 
vii,  p.  399). — ^Villose  throughout,  1-1  J°  high;  stem-leaves  with  10-20  pairs 
of  leaflets,  2-4''  long,  2''  wide,  3-lobed  or  parted,  thickish,  villose-pubescent; 
inflorescence  cymose-paniculate;  bractlets  about  half  as  long  as  the  purple 
calyx-lobes;  stamens  6;  filaments  filifonn,  opposite  the  calyx-lobes  and  in 
the  sinuses  of  the  adherent,  5-angled  disk;  ovaries  2,  or  frequently  1 
aborting  as  the  other  developes,  immersed  in  the  disk,  the  mouth  of  which 
is  filled  with  erect,  rather  stiff,  white  hairs. — San  Francisco  Mountains, 
Arizona  (369,  Loew). 

IvESiA  GoRDONi,  Torr.  &  Gray. — Buffalo  Peak,  Colorado,  12,000  feet 
altitude  (386).  One  single  location  found,  and  only  a  few  specimens,  in  a 
clump  of  Geum  Bossii 

CHAM^BHODOsf  EBECTA,  Buugc. — 2-4'  high,  villosc  pubesccut,  branch- 

* IVESiAi  T.  &  G.— ''Calyx  campaDnlate,  or  cyathiform  at  base,  10-cleft.  StameDs  definite  (5, 10, 
15,  20);  filaments  slender,  narrowly  subulate  or  filiform.  Carpels  few,  sometimes  solitary,  upon  a  small 
villous  receptacle;  style  subterminal.  Leaves  pinnate,  leaflets  very  numerous,  small,  palmate  or 
pedately-parted,  closely  crowded,  sometimes  quasi-verticillate  or  imbricate  on  all  sides  of  the  racbis; 
petals  broadly  obovate,  scarcely  unguiculate,  becoming  spatulate.'' — Gbay,  Pioc.  Am.  Acad,  vi,  530. 

tCHAMiERHODOS,  Buuge. — Calyx  without  bractlets,  5  erect  lobes,  valvate.  Stamens  shorti  opposite 
to  the  petals.  Disk  lining  the  calyx-tube,  the  margin- with  a  thick  crown  of  rather  rigid  hairs.  Achenia 
5-10;  styles  arising  from  near  the  base  of  the  ovaries,  where  they  are  articulated,  deciduous,  slight ly 
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ing  from  the  root;  radical  leaves  on  petioles  an  inch  long,  temately  divided 
and  many-cleft;  segments  linear,  obtuse,  cauline,  3-5-parted.  Petals  small, 
1-2''  long,  spatulate,  equalling  or  exceeding  the  sepals — Colorado  (703, 
876). 

Agbimonia  Eupatoeia,  L. — Collected  by  Professor  Loew,  but  neither 
date  nor  locality  given.     Probably  from  Arizona  or  New  Mexico. 

Rosa  blanda,  Ait.  Colorado  (391) ;  Utah.  Var.  /?  (Fl.  N.  Am.  T.  & 
Gt.  1,  p.  460). — With  leaflets  smaller  and  some  of  them  puberulent  beneath ; 
appendages  to  the  calyx-lobes  are  also  somewhat  smaller  than  in  the  average 
jB.  hlanda.  From  the  solitary  specimen  I  have  I  should  be  inclined  to  con  • 
sider  it  a  distinct  species. — Willow  Spring,  Arizona,  at  an  altitude  of  7,195 
feet  (236). 

Rosa  Abkansana,  Porter  (Fl.  Col.,  p.  38). — "Stem  stout,  erect,  leafy,  1^ 
high,  glabrous  and  glaucous,  armed  with  weak,  deciduous,  bristly  prickles ; 
leaflets  9-11,  ovate  and  oblong-ovate,  1'  or  more  in  length,  acute  or 
obtuse,  glabrous,  sharply  serrate ;  midrib  and  long  stipules  somewhat  prickly 
and  minutely  glandular ;  flowers  numerous,  terminal,  corymbed  on  pedun- 
cles, about  V  long;  fruit  globose,  smooth,  glaucous;  calyx-segments 
ovate,  reflexed  in  fruit,  with  terminal  and  sometimes  lateral  appendages, 
more  or  less  glandular  and  tomentose-pubescent  on  the  margins ;  petals 
broadly  obcordate  or  emarginate,  longer  than  the  calyx-segments ;  flower 
2'  in  diameter"  (Porter,  I.  c).  This,  as  remarked  by  Professor  Porter, 
may  only  be  an  extreme  form  of  B.  hlanda;  to  which  it  has  been  referred 
by  Crepin  — Twin  Lakes,  Colorado  (390). 

Rosa  praxinifolia,  Bork. — Difiers  from  JS.  hlanda  chiefly  in  the  greater 
size  of  its  leaflets  and  fruit;  the  former  being  sometimes  1^  long  and 
1'  wide,  and  the  latter  "6-8^'  in  diameter".  The  flowers  are  also  larger 
and  the  pubescence  greater,  though  in  these  respects  this  species  varies 
widely.  I  am  indebted  to  Dr.  Vasey  for  calling  my  attention  to  the  fact 
that  this  (593),  which  I  had  placed  under  B.  blanda  in  the  Enumeration  of 
Colorado  Plants  (1874),  is  a  difierent  species.  This  is  now  placed  by  Mr. 
Watson,  in  Index  Am.  Bot.  p.  312,  under  B.  Nutkana,  Presl. — Colorado. 

capitate,  single  ovule  ascending  from  the  base  of  the  cell ;  radicle  superior. — Glandular  pilose  herbs 
with  woody  bases,  and  with  short,  leafy  branches.  Stipules  adnate  to  the  petiole.  Flowers  white  or 
purple.— Bbntham  &,  Hooker. 
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Rosa  Californica,  Ch.  &  Schl. — The  Survey  has  specimens  from 
Nevada  and  Utah,  which,  according  to  Mr.  Watson,  are  the  same  as  those 
considiered  by  him  in  King's  Report  as  B.  blanda. 

Amelanchieb  alnifolia,  Nutt — Colorado  (3S6) ;  Nevada. 

SAXIFRAGEiE. 

Saxipeaga  Hieculus,  L.— Stem  2-8'  high,  strict,  and  with  lanceolate, 
entire  leaves  (at  base  3-6^'  long),  regularly  diminishing  in  size  to  the  sum- 
mit of  the  stem ;  pedicels  and  summit  of  the  stem  more  or  less  densely 
clothed  with  a  rusty  tomentum  (nearly  glabrous  sometimes) ;  flowers  1-4, 
yellow,  5-8^'  in  diameter ;  sepals  obtuse,  reflexed,  and  one-fourth  as  long  as 
the  petals. — ^Twin  Lakes,  Colorado  (799). 

Saxifeaoa  cubysantha,  Gray  (Proc.  Am.  Acad,  xii,  p.  83).  (S.  ser- 
pyllifoliay  Gray,  in  Report  of  Wheeler's  Survey,  1874.)  Perennial,  stolons 
creeping,  leafy,  filiform ;  leaves  at  base  of  scape  spatulate,  obtuse,  2r4" 
long,  entire,  thickish,  shining,  midrib  indistinct;  scape,  1-2-flowered,  1-3' 
high,  slender,  with  2-6  bract-like  leaves;  flowers  bright  yellow,  6-8'Mn 
diameter;  petals  sessile  or  with  a  very  short  claw,  truncate  at  base,  rounded 
at  apex,  2-3  times  longer  than  the  reflexed  sepals ;  slightly  2-lobed  capsule 
broad-ovate. — Silver  Heels  Mountain,  Colorado,  at  12,000  feet  altitude 
(799  bis). 

Saxipeaga  flagellaeis,  Willd. — South  Park,  Colorado,  at  12,500  feet 
altitude  (797). 

Saxipeaga  beonchialis,  L. — Stems  ascending,  1-6'  high,  from  among 
the  old  leaves  of  the  previous  year ;  radical  leaves  lanceolate,  acute,  densely 
crowded,  and  ciliated  with  projecting,  cartilaginous  hairs,  mucronate,  3-7'' 
long.  Stem-leaves  linear,  less  ciliated,  and  somewhat  appressed  to  the 
stem ;  flowers  corymbose,  with  a  bract  at  each  branch  of  the  corymb ;  petals 
white,  spotted  with  purple,  exceeding  the  sepals. — Twin  Lakes,  Colo- 
rado (802). 

Saxipeaga  adscendens,  L.  (S.  controversa^  Stemb.) — Low,  1-2'  high ; 
root-leaves  clustered,  somewhat  cuneate  at  base  and  3 -parted  at  the  apex ; 
short  stems  with  a  few  bract-hke  leaves,  few-flowered ;  calyx-lobes  obtuse, 
not  longer  than  the  tube ;  petals  yellowish  white,  a  little  longer  than  the 
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calyx ;  entire  plant  more  or  less  glandular  puberulent,  though  sometimes 
almost  smooth.— Mountains  of  Colorado  (798). 

Saxifraga  punctata,  L.  {S.  cBstivalis,  Fisch.) — Colorado,  moist,  shady 
ravines,  at  11,000  feet  altitude  (803) ;  Utah. 

Saxifbaga  nivalis,  L. — Same  as  our  Eastern  S.  VirginiensiSj  Michx. 
Colorado,  10,000  feet  altitude. 

Saxifraga  integrifolia.  Hook.  (193,  S.  nivalis,  var..  Parry,  Hall  & 
Harbour  Coll.,  1862.) — Half-Moon  Creek,  Colorado,  in  damp  cold  gi-ound, 
at  11,000  feet  altitude  (796). 

Tellima  tenella,  Walp.  Rep.  (Lithophragma,  Nutt.) — Colorado,  west 
of  the  main  range  (800,  982). 

Heuchera  sanguinea,  Engelm. — 1-2°  high;  scape  smooth,  naked,  or 
with  one  or  two  small,  bract-like  leaves;  leaves  clustered  near  the  ground, 
on  petioles  1-3'  long,  round,  cordate  at  base,  indistinctly  6-7-lobed,  with 
lobes  again  divided ;  margins  ciliate  and  roundish,  teeth  mucronate-pointed; 
petiole  and  midrib  pilose;  flowers  paniculate,  deep  red;  lobes  of  the  calyx 
obtuse,  denticulate;  petals  slightly  exserted,  nearly  round,  denticulate; 
stamens  and  style  included — Limestone  ledges,  Sanoita  Valley,  Arizona, 
at  5,000  feet  altitude  (673).  A  very  showy  plant,  and  well  worth  culti- 
vation. 

Heuchera  rubescens,  Torr.  (Stansb.  Rep.  p.  388,  t.  5). — Mount 
Graham,  at  9,000  feet  altitude  (411). 

Heuchera  parvifolia,  Nutt. — Colorado  (804,  805),  and  rocky  banks 
on  Santa  F^  Creek,  New  Mexico  (61). 

Parnassia  fimbriata,  Koenig. — ^Twin  Lakes,  Colorado  (66). 

Jamesia  Americana,  T.  &  G. — -Colorado,  at  middle  altitudes,  in  rocky 
places  (68),  and  near  Santa  F^,  N.  Mex.  (50). 

RiBES  OXYCANTHOIDES,  L.  (South  Park,  Colorado,  8,  11),  is,  according 
to  Brewer  and  Watson  (Fl.  Cal.  1,  p.  206),  B.  hirtellum,  Mich. 

RiBES  LEPTANTHUM,  Gray  (PL  Fendl.  p.  53). — Poncho  Pass,  Colorado, 
Utah  (4  and  7). 

RiBES  LACUSTRE,  Poir.,  var.  setosum.  Gray. — Differing  from  the  species 
in  its  hispid  fruit,  prickly  young  branches,  fewer-flowered  racemes,  and 
smaller  leaves. — Colorado  (3). 
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Kibes  cekeum,  Dougl. — ^Widely  diflfiised.  The  expedition  has  it  from 
Colorado  (6),  Zufii  Mountains,  New  Mexico  (176),  and  Nevada.  The 
specimens  from  the  Zuni  Mountains  exactly  resemble  those  collected  in 
1851  by  Sitgreaves'  Expedition,  and  identified  by  Dr,  Torrey. 

Rises  viscosissimum,  Pursh. — Uta,h. 

RiBES  AUREUM,  Pui'sh. — San  Luis  Valley,  Colorado  (10).  Northern 
Nevada  also. 

RiBES  AUEEUM,  Pursh,  var.  tenuiflorvmj  Torr.  (Bibes  tenuifforumy  Lindl.)— 
Distinguishable  by  having  smaller  flowers  and  fruit  than  aureum  proper,  yet 
closely  shading  into  it. — New  Mexico  (109).    Specimens  insufficient 

RiBES  WoLFn,  Rothrock  (in  American  Naturalist,  June,  1874),  {B. 
sanguineuniy  Pursh,  var.  variegalvm^  Watson,  King's  Report,  vol.  v,  p. 
100.) — 2  to  4  feet  high.  Neither  prickly  nor  spiny.  Moderately  branch- 
ing. Young  branches  light  brown,  minutely  glandular-pubescent,  some- 
what angular  by  two  ridges  continued  from  the  edges  of  the  expanded 
bases  of  the  petioles  above.  Brajiches  of  the  previous  year  ashy-gray, 
with  a  deciduous  epidermis,  which,  on  being  shed,  shows  the  bark  under- 
neath dark  brown. 

Leaves  cordate-orbicular,  deeply  5-cleft;;  lobes  rather  obtuse,  unequally 
serrate,  though  hardly  doubly  serrate  (average  diameter  of  the  largest  leaves 
2  to  2^  inches;  depth  of  sinus  at  base  in  largest  leaves  J  inch),  slightly 
viscid ;  under  surface  with  a  few  glandular  hairs,  pale  green ;  upper  surface 
smoother  and  deeper  green;  petioles  in  fully  developed  leaves  from  1  to  1^ 
inches  long,  margined  by  a  continuation  of  the  veins  of  the  blade,  expanded 
at  base  and  becoming  semi-amplexicaul,  frequently  strongly  pectinately 
ciliate  and  glandular. 

Peduncles  1  to  2  inches  long,  decidedly  glandular-pubescent,  4-  to  10- 
flowered;  bracts  ovate-spatulate,  obtuse,  yellowish- white  (occaisionally 
verging  toward  red),  1  to  1^  lines  long  and  1  line  shorter  than  the  pedicels, 
which  are  a  little  longer  than  the  flower. 

Sepals  red,  lanceolate,  obtuse,  1 J  lines  long,  never  reflexed;  petals  red, 
ovate-spatulate,  half  as  long  as  the  sepals,  equalling  the  stamens;  styles 
two,  distinctly  conical  from  the  top  of  the  ovary,  red  for  half  their  length, 
parted  to  or  below  the  middle,  recurved ;  stigmas  slightly  capitp,te* 
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Young  fruit  strongly  glandular  hairy,  but  never  prickly,  becoming 
smoother  with  age ;  mature  fruit  maroon  or  reddish-purple,  globose,  three- 
eighths  of  an  inch  in  diameter,  few-  to  many-seeded,  edible;  seeds  dis- 
tinctly wing-margined,  with  the  inner  coat,  as  seen  through  the  gelatinous 
covering,  longitudinally  dotted. 

It  will  be  seen  that  this  plant  approaches  both  B.  glutinosum^  Benth., 
and  jB.  sangvmeum^  Pursh,  though  its  nearer  aflSnity  is  with  the  latter.  It 
is  distinguished  from  the  former  in  being  fewer-flowered,  having  shorter 
racemes  and  a  rounder  berry,  and  from  the  latter  by  its  shorter  racemes, 
relatively  shorter  bracts  and  longer  pedicels,  and  erect  calyx-lobes.  It 
may  prove  to  be  a  mere  variety  of  B.  sanguinewn,  though  I  think  it  suffi- 
ciently distinct  to  bear  the  name  of  its  zealous  discoverer,  Professor  Wolf. 

Hdbilat — ^Rocky  places,  at  Twin  Lakes  and  Mosquito  Pass,  at  an  alti- 
tude of  from  10,000  to  11,000  feet 

/CRASSULACE^. 

TiLKEA  ANGUSTiFOLiA,  Nutt — ^Twiu  Lakcs,  Colorado  (972,  326). 

Sedum  Rhodiola,  DC. — South  Park,  Colorado  (771). 

Sedum  Wrightii,  Gray. — 2-6'  high ;  stems  ascending  from  a  decum- 
bent base;  radical  leaves  2-4^'  long,  obovate-spatulate,  slightly  pulveru- 
lent, margin  whitish,  very  slightly  denticulate;  stem -leaves  (and  stem) 
purple-tinged,  lanceolate,  3-6''  long;  inflorescence  densely  cymose,  secund; 
petals  5,  white,  with  a  tinge  of  red,  apiculate,  twice  as  long  as  the  obtuse 
sepals;  carpels  abruptly  contracted  into  a  long,  slender  style. — Mount 
Graham,  Arizona,  at  9,000  feet  altitude,  sending  its  fibrous  roots  down  into 
the  crevices  of  the  damp  rocks  (766), 

Sedum  rhodanthum.  Gray. — Colorado  (769,  326). 

Sedum  stenopetalum,  Pursh. — South  Park,  Colorado  (770). 

HALORAGE^. 

HiPPURis  VULGARIS,  L. — ^Colorado,  not  rare  (118). 

Callitriche  verna,  L. — ^Twin  Lakes  (314). 

Callitriche  autumnalis,  L. — Rio  Grande  at  Loma,  Colorado  (987). 
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LYTHRARIE^. 

CuPHEA  Wrightii,  Gray  (PI.  Wright  2,  p.  56). — ^Annual,  6-12'  high, 
unbranched;  stem,  pedicels,  and  capsules  viscidly  pubescent  or  hispid; 
leaves  lanceolate  to  oblong,  6-10''  long,  petioled,  gradually  reduced  to 
bracts,  glabrous  or  nearly  so  ;  flowers  either  solitary  or  two  or  three  in  the 
axils ;  calyx  with  an  inconspicuous  spur,  3''  long,  naked  in  the  throat;  pedi- 
cels 3"  long ;  purple  petals  hardly  2''  long ;  stamens  included ;  anthers, 
style,  and  seed  smooth. — Sanoita  Valley,  Arizona  (630). 

Lytheum  alatum,  Pursh,  var.  lanceolatum,  T.  &  G. — "  Leaves  lan- 
ceolate or  elliptical,  mostly  opposite  or  whorled,  acute  at  the  base,  often  a 
little  petioled,  the  upper  ones  much  crowded,  often  shorter  than  the  flowers" 
(T.  &  G.  Fl.  N.  Am.  p.  481).— Nevada. 

Var.  LiNEARiFOLiUM,  Gray.    (i.  Californicumj  T.  &  G.) — ^I  have  a  set  of 

specimens  (309)  from  Ash  Creek,  Arizona,  differing,  so  far  as  I  can  see, 

from  this  form  in  nothing  except  that  the  accessory  calyx-teeth  are  not 

quite  obsolete. 

ONAGRARIE^. 

Epilobium  ANGUSTiPOLiUM,  L. — Colorado  (143);  Mount  Graham, 
Arizona,  at  9,000  feet  altitude  (438). 

Epilobium  latipolium,  L. — Twin  Lakes.  Altitude,  9,600  feet.  Wet, 
rocky  places.  August  We  have  in  the  collection  the  extreme  forms  of 
broadly  lanceolate  and  narrow,  lanceolate-linear  leaves,  with  all  gradations 
between.     (142.) 

Epilobium  teteagonum,  L — ^Twiii  Lakes,  Colorado  (145,  163,  156); 
Nevada  and  Utah. 

Epilobium  colobatum,  Muhl. — Colorado  (154). 

Epilobium  palustee,  L.  var.  /?.  albiflorum,  T.  &  G. — (156  his.) 
These  specimens  were  intermixed  with  156  in  the  retained  collection.  So 
plainly  marked  were  their  characteristics — i.  e.,  leaves  entire,  lance-linear, 
obtuse;  stem  few-flowered ;  flowers  almost  white;  capsule  hoary,  at  first  almost 
sessile,  afterward  with  a  long  pedicel — ^that  I  am  half  inclined  to  keep  the 
form  distinct  as  a  species.  Except  for  its  manifesting  little  or  no  tendency 
to  branch,  it  would  be  exactly  E.  rosmarinifolium  of  Pursh,  Fl.  1,  p.  259. — 
South  Park,  Colorado.     Altitude,  9,900  feet. 
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Epilobium  paniculatum,  Nutt. — Utah;  San  Luis  Valley,  Southern 
Colorado,  at  6,400  feet  altitude. 

Zauschnesia  Californica,  Presl. — Extending  from  California  to  East- 
em  Arizona. 

Gayophytum  bamosissimum,  T.  &  G. — ^Nevada;  Colorado  (150,146, 
147). 

Gayophytum  bacemosum,  T.  &  G. — Utah. 

CEnotheba  biennis,  L. — Utah  and  San  Luis  Valley,  Colorado  (131, 
141).     Var.  grandifloraj  T.  &  G. — Nevada. 

Var.  HiBSUTissiMA,  Gray.  {OS.  Hookeri,  Torr.  &  Gray.) — Close  to  the 
last — i.  e,y  var.  grandiflora — but  with  a  very  hirsute  ovary. — Sanoita  Valley, 
Arizona  (658). 

OENOTHERA  siNUATA,  L.,  var.  GRANDiFLOBA,  S.  Watson. — ^A  poor  specimen 
of  what  I  take  to  be  the  above  is  found  in  the  collection  from  Arizona, 
though  I  find  it  has  hardly  free  tips  to  the  calyx-lobes,  and  the  flowers  are 
nodding  in  the  bud ;  seeds  not  seen.  In  this  and  the  next  species,  there  is 
a  great  difference  in  the  length  of  the  styles  in  plants  from  the  same  imme- 
diate locality,  though  it  hardly  suggests  the  idea  of  dimorphism. 

OGnotheba  pinnatifida,  Nutt. — Usually  erect  and  somewhat  branched, 
canescently pubescent  and  more  or  less  hiraute;  lower  leaves  petioled,  entire, 
serrate  or  pinnatifid,  upper  ones  linear-lanceolate,  deeply  and  somewhat 
irregularly  pinnatifid ;  capsule  sessile,  linear,  tapering,  hirsute,  1'  long;  calyx- 
tube  slender,  dilating  gradually,  2'  long ;  petals  white  or  rose  color,  1'  in 
diameter ;  calyx-lobes  reflexed,  not  more  than  1'  long,  tips  hardly  free  ;  seeds 
yellow,  sti'ongly  pitted,  slightly  apiculate  and  oval. — Southern  Arizona 
(318,  377);  Colorado  (125). 

CEnotheba  tbichocalyx,  Nutt. — Erect,  A?  high,  tomentose  or  somewhat 
canescent,  hirsute ;  leaves  sessile,  tapering  (in  my  specimens)  into  a  petiole, 
oblanceolate,  sinuate,  denticulate ;  capsule  sessile,  linear,  tapering  upward 
slightly  ;  seeds  in  a  single  row ;  calyx-tube  If  long,  calyx-tips  free,  throat 
naked ;  petals  yellow,  1^  long.  Mr.  Watson,  to  whom  I  am  so  greatly 
indebted,  doubtfully  assigns  this  rather  rare  plant  here,  adding  in  his 
remarks  that  it  is  1068  of  Wright. — Willow  Spring,  Arizona,  at  7,195  feet 
altitude  (223). 
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OENOTHERA  ALBICAULIS,    Nutt Utah. 

Var.  RUNCiNATA,  Engelm. — Glabrous  or  canescently  pubescent,  much 
branched,  often  from  the  decumbent  base ;  leaves  sessile,  or  nearly  so, 
narrowly  lanceolate,  sometimes  entire,  but  more  frequently  runcinately 
pmnatifid  in  their  whole  length. — Arizona,  Dr.  Oscar  Loew. 

CEnotheba  coronopifolia,  T.  &  Gr. — Twin  Lakes,  Colorado,  at  9,500 
feet  altitude  (126). 

CEnotheba  rosea.  Ait.— Slender,  branching  from  the  base,  sparingly 
puberulent ;  leaves  lanceolate,  tapering  rather  gradually  to  the  apex,  attenu- 
ated into  a  petiole  ^  long,  entire  or  repandly  denticulate;  capsule  ovate, 
4-angled  and  4-ribbed,  3-6''  long;  calyx-tube  4''  long,  longer  than  the 
lobes;  petals  bright  rose  color,  equal  to  or  somewhat  shorter  than  the  calyx- 
tube  ;  seeds  nearly  smooth. — Cienega  (near  Tucson),  Ariz.  (563). 

OENOTHERA  C^SPITOSA,  Nutt. — ^Acaulcsccnt,  or  with  a  very  short  stem, 
about  5'  high,  more  or  less  hirsute,  especially  on  the  margins  and  principal 
veins  of  the  leaves ;  leaves  broadly  lanceolate,  2-8'  long,  attenuate  into  a 
long  petiole,  rather  acute,  irregularly  and  sometimes  deeply  sinuate-toothed; 
calyx-tube  2-5'  long,  tips  of  the  lobes  united  in  the  hud;  capsules  oblong, 
over  an  inch  in  length,  strongly  ribbed;  "seeds  in  2  rows  in  each  cell,  oval- 
oblong,  not  angled,  veiy  minutely  and  densely  tubercled  upon  the  back 
with  thin  flattened  processes  and  with  a  narrow,  longitudinal  furrow  on 
the  ventral  side." — South  Park,  Colorado,  at  9,900  feet  altitude  (132). 

OENOTHERA  TRILOBA,  Nutt. — Calyx-tube  2-j7'  long;  tips  of  the  lobes 
free;  petals  obovate,  ^2'  long  (the  specimens  giving  so  unusual  a  size 
of  flower  were  from  Willow  Spring,  Arizona) ;  capsule  4-toothed,  at  the  apex 
broadly  4- winged;  seeds  1-1  J"  long,  angled,  obscurely  but  densely  tuber- 
culate. — ^Willow  Spring,  Arizona  (239) ;  Denver  and  Twin  Lakes,  Colo- 
rado (123). 

OENOTHERA  NUTTALLII,  T.  &  Gt. 
OENOTHERA  HETERANTHA,  Nutt. Utah. 

OENOTHERA  Hartwegi,  Benth. — Sufl&nticose,  usually  about  a  foot  high, 
branched  (especially  above) ;  bark  frequently  shedding,  as  in  CE.  Californicay 
pubescent,  though  sometimes  glabrous ;  leaves  lanceolate,  entire  or  irregu- 
larly repandly  denticulate,  somewhat  ciliate,  8"-"!^'  long;  calyx-tube  variable, 
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about  2'  long,  broad  in  the  throat;  petals  yellow,  6-12''  long;  capsule  |-1' 
long,  haby,  though  attenuated  toward  the  base ;  seeds  oval,  indistinctly 
tuberculated;  stamens  shorter  than  the  petals ;  stigma  discoid. — Camp  Bowie, 
Ariz.  (460).  Var.  lavandul^epolia,  S.  Watson.  (CEnothera  lavanduUefolia^ 
T.  &  G.) — Much  smaller;  leaves  linear,  hairy,  obtuse,  4-12''  long;  calyx- 
tube  much  more  slender  and  the  "calyx-segments  less  attenuated  above". — 
Collected  by  Dr.  Loew  in  Arizona.  Widely  different  in  appearance.  Var. 
Fendlerij  S.  Watson,  may  be  usually  known  at  a  glance  by  being  glabrous, 
having  oblong  lanceolate  leaves  and  larger  flowers,  with  a  broad  throat.  It 
comes  from  the  same  region. 

OENOTHERA  Greggii,  Gray  (PI.  Fendleri,  p.  46). — "Scarcely  more 
than  a  variety  of  the  last.  More  shrubby  and  diffuse,  low,  viscidly  pubes- 
cent or  more  or  less*  hirsute ;  leaves  ovate  to  oblong,  1-3'  long,  acute, 
mostly  sessile;  flowers  mostly  terminal,  calyx-tube  slender,  8-15'';  petals 
acutish^  3-6"  long,  capsule  J'  long." — (Watson,  Proc.  Am.  Acad,  viii,  p. 
590.)     Arizona. 

OENOTHERA  ALTSSOiDES,  Hook.  &  Am. — Utah. 

CEnothera  Boothii,  Dougl. — Nevada. 

OENOTHERA  SCAPOIDEA,  Nutt — Utah.  Also,  var.  purpurascens.  "Flowers 
larger,  pinkish- white  or  purplish,  rarely  yellow,  tube  2-3"  long ;  petals  3-4" 
long." — (Watson.)     Nevada.* 

Gaura  coccinea,  Nutt — Perennial,  from  a  woody  root,  canescent; 
leaves  lanceolate  or  linear,  entire  or  irregularly  sinuate  dentate,  J— 1^'  long ; 
bracts  persistent,  about  as  long  as  the  mature  fruit ;  reflexed  calyx-lobes  a 
little  longer  than  the  tube ;  style  pilose  at  base ;  stigmatic  indusium  annular, 
margin  entire  or  nearly  so ;  fruit  canescent,  contracted  in  its  lower  third 
into  a  thick  terete  neck. — ^Nevada,  Arizona,  and  Colorado  (160,  161). 
Smooth  form  (159),  Colorado. 

Gaura  sp.?,  No.  233. — Willow  Spring,  Arizona,  7,195  feet  altitude. 
In  the  absence  of  proper  fruit,  on  which  I  must  depend  to  aid  in  assigning 
this  specimen  to  a  place,  I  felt  inclined  to  regard  it  as  merely  a  form  of  Q. 
coccinea^  which  the  structure  of  the  flower  much  resembles.    Dr.  Gray  (who 

*It  18  bat  Jast  that  I  shonld  state  (what  is,  however,  obvions)  that  in  describing  the  species  of 
(BMihsra  I  have  drawn  largely  npon  Mr.  Watson's  admirable  monograph  of  the  genns.  See  Proc.  Am. 
Acad.  Tol.  viii,  pp.  573-618. 
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has  it,  without  fruit,  from  Dr.  Palmer,  obtained  in  New  Mexico)  is  inclined 
to  regard  it  as  (?.  Drummondii  I  believe  it  will  prove  distinct  from  either, 
in  which  case  it  might  appropriately  bear  the  name  of  G.  Palmeri. 

Oaura  PABviPOLiA,Torr.  (in  Ann.  Lye.  New  York,  2,  p.  200).  (G.coccineaj 
Nutt.,  var.  of  T.  &  G.) — Perennial,  much  branched  from  the  base ;  branch- 
lets,  leaves,  and  fruit  hoary  puberulent ;  leaves  J-|'  long,  linear,  irregu- 
larly and  sparingly  denticulate ;  calyx-tube  3-5''  long,  a  little  longer  than 
the  lobes;  stigmatic  indusium  deeply  A-lobed,  and  slightly  folded  around  the 
lobes  of  the  stigma ;  appendages  to  the  filaments  rather  large,  1''  long ; 
mature  fruit  suddenly  contracted  into  a  thickish  neck  at  its  lower  third, 
above  acutely  4-angled,  intervening  faces  deeply  concave,  apex  obtuse, 
acute,  or  even  apiculate;  style  at  base  slightly  villose.  Evidently  the 
nearer  affinity  of  this  plant  is  with  G.  coccinea^  but  since  in  addition  to  its 
smaller  leaves  the  stigmatic  indusium  is  constantly  4-lobed,  I  feel  bound 
to  keep  up  the  distinction  and  restore  the  old  name.  The  bracts  too  are 
smaller  than  in  G.  coccinea,  and  not  caducous  as  in  G.  DrummondiL  to  which 
it  has  also  some  points  of  resemblance. — Cottonwood  and  Camp  Grants 
Ariz.  (349). 

Gaura  suffulta,  Engelm.  (PI.  Lindh.  p.  196). — 1-2°  high,  villose, 
bearded  with  long,  spreading  hairs;  branchlets,  flowers,  and  bracts  glabrous; 
leaves  smoothish,  lanceolate,  attenuated  at  either  end,  repand- denticulate, 
lower  ones  broader,  petioled;  rachis  roughened  by  the  adnate  pedicels  from 
which  the  fruit  has  fallen ;  fruit  ovate-pyi-amidal,  glabrous,  acutely  four- 
angled,  sides  concave  and  hardly  roughened.  Flowers  sometimes  tri- 
merous;  appendages  at  the  base  of  the  filaments  rather  large;  stigmatic 
indusium  4-parted  and  free  (its  tips  at  least)  from  the  stigma. — ^Arizona. 

Gauba  parviflora,  Dougl. — Valley  of  the  Gila,  Arizona  (768) ;  Utah. 

LOASE^. 

Cevallia*  sinuata,  Lagasca. — Genus  of  a  single  species  so  far  as 
known. — Limestone  rocks,  Camp  Bowie,  Ariz.  (480).  Stings  the  hand  like 
a  genuine  nettle. 

*  Cevallia,  Lag. — ^Tabe  of  the  plamose  calyx  sbort,  obloDg ;  5  linear  lobes  erect.  Petals  5, 
plamose,  erect,  as  long  as  and  similar  to  the  sepals.    Stamens  5,  erects  filaments  very  short ;  anthers 
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Petalonyx  Thueberi,  Gray  (Bot.  Mexican  Boundary,  tab.  22). — South- 
em  Nevada. 

Petalonyx  nitidus,  Watson  (Amer.  Naturalist,  7,  300). — Difltering 
from  the  above  in  having  its  leaves  distinctly  petioled,  serrate,  ''  vitreous 
and  shiny"  and  nearly  alike  in  size  (1-1  ^  long)  to  the  ends  of  the 
branches.  Flowers  also  are  in  short,  dense,  cymose  panicles. — ^Also 
from  Southern  Nevada. — Plate  IV.  Fig.  1.  Branch  neai-ly  natural  size, 
2.  Flower.  3.  A  single  petal.  4.  Diagonal  section  through  pistil  show- 
ing the  single  suspended  ovule  and  two  calyx-lobes.  All  except  the  branch 
enlarged. 

Mentzelia  nuda,  T.  &  G. — 6-18'  high,  very  rough,  with  short, 
almost  cartilaginous  bristles,  usually  branched  from  the  root;  leaves 
linear  or  lanceolate,  nearly  entire,  or  deeply  pinnatifid ;  exterior  filaments 
more  or  less  dilated,  antheriferous ;  petals  nearly  or  about  twice  as 
long  as  the  linear  calyx-segments;  seeds  very  numerous,  winged,  and 
somewhat  flat. — Colorado  (764,  765);  Fort  Wingate,  N.  Mex.,  Professor 
Loew,  coll. 

Mentzelia  aspeba,  L. — Annual ;  usually  slender  leaves,  3-lobed  (the 
terminal  lobe  largest,  irregularly  toothed);  petioles  4''  long,  slender;  flowers 
sessile  or  nearly  so;  petals  1"  long,  equalling  the  subulate  calyx-teeth; 
capsule  1'  long,  regularly  club-shaped.  The  few  flattish  seeds  pendulous, 
under  the  lens  marked  with  curved  longitudinal  lines.  Not  winged. — 
Sanoita  Valley,  Arizona,  at  6,000  feet  altitude  (642).  I  had  doubtfully 
named  this  M.  albicaulis,  Dougl.,  but  from  Mr.  Watson's  description  in  Fl. 
CaL  1,  p.  235,  have  assigned  it  here.  Number  928  of  Thurber's  collection 
is  in  part  the  same,  but  is  under  M.  albicaulis. 

Mbntzelia  albicaulis,  Dougl. — Colorado  (768)  ;  Nevada. 

Mentzelia  l^vicaulis,  T.  &  G. — Utah. 

linear-oblong,  piloee,  S^lobed  at  base,  oonnectivo  prodaced  beyond  the  anther-cells  into  an  elongated 
snb-inflated  process.  Staminodia  0.  Ovary  inferior,  1-celled;  style  short,  stigma  ovoid.  Solitary 
ovnle  banging  from  the  apex  of  the  cell.  Frnit  dry,  indehiscent,  oblong  or  obovoid,  crowned  by 
the  calyx  and  corolla.  Exalbnminons  seed,  conformed  in  shape  to  the  cell;  testa  membranaceons, 
smooth ;  cotyledons  amygdaline ;  radicle  very  short. — Branching  herbs,  with  the  habit  of  Scabio9a,  can- 
escent-pabesoent,  setose,  with  larger  simple  bristles  arising  ont  of  glands,  smaller  ones  short,  thick 
[transversely  tnbercnlar  ronghened]  ;  bark  white,  shiuing.  Sessile  leaves  alternate,  sinnate-pinnatifid. 
Flowers  terminating  the  pcdnndes,  aggregated  in  hemispherical  heads,  silky  hirsute.  Involucre  of 
linear-eetaceoos  bracts. — Bkntham  Sc  Hooker. 
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CUCURBITACE^. 

Elaterium*  Wbightii,  Gray  (PL  Wright.  2,  p.  61). — Stem  slender, 
pubescent;  leaves  reniform  or  cordate,  obscurely  5-lobed  or  angled;  sinus 
deep;  apex  sometimes  distinctly  triangular-acuminate,  slightly  scabrous  on 
tlie  under  surface  and  nearly  smooth  above;  margin  ciliate,  and  sometimes 
slightly  and  remotely  denticulate ;  male  flowers  rather  few,  in  a  slender 
raceme,  on  capillary  pedicels,  abundantly  covered  with  minute,  globular, 
stalked  glands  (the  pedicels  of  which  are  manifest  on  the  margins  of  the 
corolla-lobes)  ;  corolla  adnate  to  the  calyx,  the  lobes  of  which  are  reduced 
to  mere  teeth ;  fruit  1-1  i'  long,  6''  in  diameter,  covered  with  glandular, 
hairy  prickles. — Cienega,  Ariz.  (581).  Beyond  doubt  identical  with  951  of 
Mex.  Bound.  Survey. 

ApoDANTHERAf  UNDULATA,  Gray  (PL  Wright.  2,  p.  60). — ^IVailing  vine, 
several  feet  long.  Fruit  3-4'  in  diameter. — ^Valley  of  tlie  Rio  Grande  and 
Eastern  Arizona  (373). 

CucurbitaJ  digitata.  Gray  (PL  Wright  2,  p.  60). — "  Root  large,  fleshy; 

*  Elaterium,  Linn. — ^Flowers  moncscioas.  Male  flowers  in  a  long  raceme.  Calyx-tube  nrceolate, 
campannlate,  or  elongate-cylindrical.  Corolla  Balyer-shaped,  tube  abort  or  elongated,  inflated,  or 
cylindrical;  lobes  oblong, linear  or  lanceolate.  Filaments  united  into  an  elongated  column;  anthers 
united  into  a  small  oblong  or  globose  bead;  linear  cells  sigmoid,  flexnose;  connective  sometimes 
produced  beyond  the  cells.  No  mdiment  of  an  ovary.  Female  flowers  solitary.  Calyx  and  corolla  as 
in  the  male  flowers.  No  mdimentary  stamens.  Ovary  obliquely  ovoid,  rostrate,  hispid,  or  echioate, 
1-6-celled,  often  3-cel1ed  with  2  cells  many-ovuled  and  the  third  empty,  rarely  4-celled  with  one  or  two 
of  them  empty,  or  with  4  small  cells,  2  above  and  2  below ;  style  columnar  or  filiform,  contracted  under 
the  large  capitate  stigma;  ovules  in  cells  2-many,  or  a  single  ovule  in  each  of  the  cellules.  Fruit 
obliquely  ovoid,  rostrate,  gibbous,  fleshy,  1-many-celled  ("  dehiscent  at  the  apex,"  Gray).  Seeds  flat, 
with  the  margins  often  crenulate. — Annual,  climbing  herbs,  smooth  or  pubescent.  Leaves  cordate,  entire, 
lobed  or  parted.    Tendrils  2-3-parted.— Bentham  &  Hooker. 

tAroDANTHBRA,  Am. — Flowers  moncecious  or  dicecious.  Male  flowers  racemose.  Tube  of  the 
calyx  funnel-shaped  or  cylindrical,  dilated  at  the  base,  lobes  6,  subulate.  Corolla  rotate,  deeply  5-parted ; 
segments  oblong  or  linear.  Stamens  3  or  4,  sessile  in  the  throat  of  the  calyx ;  anthers  linear,  connate  in 
the  middle;  one,  or  two  1-celled,  the  remainder  2-celled,  cells  nearly  straight,  connective  not  produced. 
No  rudimentary  ovary.  Female  flowers  solitary.  Calyx  as  in  the  male,  but  more  urceolale.  Corolla 
like  the  male.  No  rudimentary  stamens!  Ovary  ovoid,  with  3  placentas ;  style  columnar,  with  a 3-lobed 
fleshy  stigma;  ovules  many,  horizontal.  Fruit  fleshy,  ovoid.— Climbing  or  prostrate  herbs,  pubescent 
or  hispid.  Leaves  round,  reniform,  entire,  or  somewhat  lobed.  Flowers  rather  largo,  yellow. — Ben- 
THAM  &  Hooker. 

tCucuRBrrA,  Linn.— Flowers  monoecious,  all  solitary.  Male  flower: — Calyx-tube  campanuiate, 
rarely  elongated,  lobes  5;  simple  or  foliaceous.  Corolla  campanuiate,  cleft  to  or  below  the  middle. 
Apices  of  the  lobes  recurved.  Stamens  3,  inserted  in  the  bottom  cf  the  calyx;  filaments  free; 
anthers  linear,  confluent  into  a  head,  one,  1-celled;  two,  2-ceiled;  cells  elongated,  sigmoid  flexuoee. 
No  rudiments  of  an  ovary.  Female  flowers : — Calyx  and  corolla  as  in  the  male.  Three  rudimentary 
stamens  in  the  bottom  of  the  calyx.  Ovary  oblong,  with  3  placentas;  style  short,  stigmas  3, 2-lobed 
or  forked;  ovules  many,  horizontal.     Fruit  a  berry,  fleshy,  often  with  a  thick  rind,  indehiscenf 
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branches  prostrate,  running  10-20  feet"  Segments  of  the  upper  leaves 
2-4"  wide  and  3'  long;  lower  leaves  wider  and  shorter,  somewhat  lobed. 
Corolla  yellow,  3'  long,  funnel-shaped. — ^Arizona  (441).  Fruit  3'  in  diameter, 
green,  with  white,  longitudinal  stripes. 

CACTE^. 
By  Dr.  Oeobge  Engelmann. 

Mamillabia  (Coryphantha)  vivipara,  Haworth,  Engelm.  in  Watson's 
Bot  Bang's  Expl.  117. — ^A  common  plant  on  the  Western  plains  from  the 
Missouri  to  Texas,  extending  in  the  mountain  regions  as  far  west  as  Arizona 
and  South  Utah,  the  large,  deep  rose-colored  or  purple  flowers,  with  fringed 
sepals  and  lance-linear,  acuminate  petals,  green,  oval  berries,  with  light 
brown,  pitted  seeds,  readily  distinguish  the  species.  The  form  of  the  plains 
is  lower  and  often  densely  cespitose-spreading;  the  mountain  plant  is  often 
simple  and  larger.  The  largest  form,  which  comes  from  Arizona,  I  had  at 
one  time  distinguished  as  Jf.  Arizonica^  but  must  now  consider  it  as  only  a 
gigantic  vivipara^  3-5'  high,  4'  in  diameter,  with  spines  often  over  1'  long 
on  rather  broad  and  spreading  tubercles.  Rothrock,  1874,  (203),  is  a  smaller 
form,  from  Camp  Apache,  Ariz. 

Mahillaria  (Coryphantha)  chlorantha,  n.  sp. — Similar  to  the  last, 
but  with  broader  yellow  petals;  stems  oval  to  cylindrical,  3'  wide,  some- 
times 8-9'  high;  tubercles  compressed  from  above;  20-25  outer  spines  gray, 
almost  in  2  series;  6-8  or  9  inner  ones  stouter,  \-V  long,  reddish  or 
brownish  only  at  the  tip ;  flowers  yellowish  or  greenish-yellow,  crowded  on 
the  top  of  the  plant,  1  J'  long  and  wide,  often  1-2  small,  fringed  sepals  on 
the  ovary  (which  also  occasionally  is  seen  in  vivipara) ;  sepals  lanceolate, 
fringed;  petals  lanceolate  or  linear-lanceolate,  acute,  denticulate;  7-9 
whitish  stigmas,  erect-spreading. — Southern  Utah,  east  of  Saint  George,  Dr. 
Parry,    I.  E.  Johnson. 

EcHiNOCACTUS  WiSLiZENi,  Engelm. — ^Very  large,  often  over  3°  high 
and  half  as  much  in  diameter;  at  first  globose,  then  ovate  to  cylindrical, 

and  many-seeded.  Seeds  ovate  or  oblong.  Stems  annnal,  roots  pereDDial,  often  procumbent  and  rooting. 
Leaves  cordate  at  base  and  lobed.  Tendrils  2-mauy-cleft.  Flowers  large,  yellow.  Fruit  often  very 
large.— Bentham  &  Hookek. 
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with  21-25  rather  sharp  ribs;  the  large  Unear-oblong  areolae  (very  woolly 
when  young)  bear  three  kinds  of  spines,  first,  4  very  stout,  annulated,  reddish 
ones,  1^-2^  long,  the  3  upper  ones  straight,  the  lower  one  hooked;  second, 
3-5  lower  and  usually  3  uppermost  spines,  slender,  but  straight,  stifi^,  and 
annulated,  of  reddish  color;  third,  12-20  whitish,  bristle-like,  flexuous, 
lateral  spines:  flowers  2-2^'  long,  1^  wide,  yellow,  outside  greenish  with 
purple-brown;  ovary  and  fruit  imbricately  covered  with  numerous  (50-60) 
cordate  or  renifonn  crenulate  sepals;  sepals  of  tube  oblong,  ciliate;  petals 
broadly  linear,  crenate,  bristle-pointed;  style  deeply  divided  into  12-18 
linear  stigmas;  seeds  1"  long  or  over,  reticulate  or  shallow-pitted. — Southern 
New  Mexico. 

Var.  Le  Contei.  (E.  Le  Contei,  Engelm.) — At  last  clavate  from  a  slender 
base;  lower  central  spine  more  flattened,  curved  or  twisted,  but  not  hooked; 
flower  rather  smaller  and  with  fewer  parts. — This  is  the  Western  form,  from 
South  Utali  and  Arizona  to  and  beyond  the  Colorado  River.  Dr.  Rothrock 
collected,  at  Camp  Bowie,  Ariz.,  a  peculiar  form  (492),  which  may  repre- 
sent another  variety,  decipiens:  globose,  1°  in  diameter;  spines  shorter  and 
fewer,  no  straight  spines  above  the  4  central  ones,  none  longer  than  1-1^ 
inches;  10-15  thin  flexuous  spines  on  side  and  upper  end  of  areolae;  only 
20-25  sepals  on  ovary. 

EcHiNOCACTus  POLYCEPHALus,  Eugclm.  &  Bigcl.  (sco  Watsou  in  Bot. 
King's  Expl.117). — From  the  Mojave  region  to  South westeru  Utah.  The 
numerous  spiny-bristly  sepals,  and  the  linear,  acute,  yellow  petals  almost 
hidden  in  a  dense  cottony  wool. 

EcHiNOCACTUS  Whipplei,  Engelm.  &  Bigel;  Watson,  I  c.  116. — On 
the  Lower  Colorado  River  and  northward  into  Utah. 

Cereus  (Echinocereus)  Engelm anni.  Parry;  Watson,  I  c.  117. — 
Throughout  Arizona  and  into  Utah  and  Southern  California.  Flower 
purple,  open  only  in  mid-day  sunshine. — Camp  Bowie  (1002),  Mrs.  Major 
Sunmer.     Flower  only.     May  be  this  or  an  allied  species. 

Cereus  (Echinocereus)  phoeniceus,  Engelm. — Globose  or  oval  heads, 
2-3'  high,  about  2'  in  diameter,  several  to  a  great  many  (sometimes  over 
100)  from  one  base,  8-11-ribbed;  8-15  slender,  but  straight,  stiff,  and 
very  brittle  spines  in  each  bunch,  J-IJ'  long,  1-3  of  them  more  central  and 
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a  little  stouter;  deep  red  flowers,  1^-2^'  long,  half  as  wide,  open  equally 
day  and  night,  spatulate,  rather  stiff  petals,  rounded  at  tip. — From  West 
Texas  to  Southern  Colomdo  and  Arizona,  as  far  west  as  the  San  Francisco 
Mountains,  Bigelow,  and  from  Fort  Whipple,  Palmer. 

Cereus  (Echinocereus)  triglochidiatus,  Engelm. — Few  (2-5) 
globose  or  oval  heads,  2-4'  high,  2-2^  thick,  6-7-ribbed;  areolae  more 
distant  than  in  the  last;  spines  fewer,  only  3-6,  flattened  or  angular, 
usually  curved,  about  V  long;  flowers  same  as  in  last. — ^New  Mexico,  Santa 
F^,  1874,  Rothrock  (39).  C.  gonacanthuSj  Engel.  &  Bigel.,  which  extends 
from  New  Jilexico  to  the  Arkansas  River  and  westward  to  Zufd,  and  is 
characterized  by  its  stouter,  longer,  and  more  numerous  spines,  may 
belong  to  this  species;  and  perhaps  both,  with  numerous  other  so-called 
species,  which  vary  only  in  the  number  of  the  ribs,  the  number  or  form  of 
the  spines,  and  the  closeness  of  the  spine-bunches,  but  have  all  similar 
flowers,  may  have  to  be  considered  as  forms  of  one  polymorphous  type 
(C.  phoeniceus). 

Opuntu  (Platopuntia)  basilaris,  Engelm.  &  Bigel. — A  low  plant, 
with  broadly  obovate,  often  retuse  or  fan-shaped  joints,  branching  mostly 
from  the  base,  pubescent,  as  well  as  the  fruit;  areolae  very  close,  without 
spines,  but  densely  covered  with  short,  yellowish-brown  bristles;  flowers 
large,  rose-purple;  fruit  dry,  subglobose,  with  rather  few,  large  and  thick 
seeds. — Southeastern  California  to  Arizona.  Distinct  from  all  other  species 
of  this  region  by  its  mode  of  growth,  its  pubescence,  the  absence  of  spines 
proper,  and  the  veiy  large  (3^5''  wide)  seeds.  The  large  purple  flowers, 
which  in  the  season  completely  cover  the  plant,  make  a  beautiful  show. 

Opuntia  (Platopuntia)  Missouriensis,  DC. — Santa  Fd,  N.  Mex., 
1874,  Rothrock  (6).  Common  from  the  plains  of  the  Missouri  into  the 
mountains.  A  low,  very  spiny  (whence  NuttalPs  name,  0.  ferox)  species, 
with  yellow  or  sometimes  (on  the  Upper  Arkansas  plains)  purple  flowers, 
and  dry  spiny  pods,  which  contain  large,  much  compressed,  and  broadly 
margined  seeds. — Several  more,  probably  half  a  dozen,  flat-jointed  Opuntue 
have  been  noticed  in  Arizona,  some  prostrate  and  with  smalleir  jpints ; 
others  tall,  erect,  with  large  joints  (to  a  foot  or  more  in  length),  many 
of  them  very  spiny;  of  them  not  much  is  known,  as  the  plants  are  diflBcult 
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to  preserve  and  flowers  and  fruit  have  not  often  been  found  or  collected. 
Full  notes,  living  joints,  good  finit  and  seed,  and  pressed  flowers  are 
desiral51e,  to  make  us  suflficiently  acquainted  with  these  plants.  The  best 
method  of  preserving  the  flowers  is  to  split  them  open  before  attempting  to 
dry  them.  Living  plants  or  joints  are  very  valuable,  but  alone  are  not 
suflicienty  because  in  cultivation  they  very  rarely  flower  and  scarcely  ever 
bear  fruit 

Opuntia  (Cylindropuntia)  clavata,  Engelm. — ^A  low,  cespitose  plant, 
with  short  (1-3'  high,  1'  thick),  clavate,  ascending,  strongly  tuberculate 
joints,  the  upper  areolse  bearing  4-7  ebony-white,  flattened,  striate  spines, 
surrounded  by  a  number  of  smaller,  bristly  ones ;  yellow  flowers,  2'  wide; 
dry,  yellow,  oval  pod,  covered  with  numerous,  large,  woolly,  and  long-bristled 
areolae. — ^El  Rito,  New  Mexico,  Rothrock,  in  1874  (92).  Also  about  Santa 
F^,  etc. 

Opuntia  (Cylindropuntia)  pulchella,  Engelm.  (see  Watson's  Bot. 
King's  Expl.  119;  Simpson's  Report,  Botany,  t.  3). — A  very  small,  purple- 
flowered  species  of  Nevada.  A  flower  brought  home  by  Mr.  Bischoff  was, 
by  a  singular  error,  enumerated  in  the  Catalogue  of  1874  as  Cereus  viridi- 
florus. 

Opuntia  (Cylindropuntia)  abborescens,  Engelm.  (see  Watson,  I.  c. 
120). — Cuero,  New  Mexico  (101),  Rothrock,  in  1874;  Cienega,  South  Arizona 
(near  Tucson),  the  same  (584);  and  from  Camp  Bowie,  Ariz.  (1002),  by 
Mrs.  Major  Sumner.  This  handsome  species  extends  northward  to  the 
plains  of  Colorado  and  Pike's  Peak,  covering  extensive  tracts.  Remark- 
able for  its  horizontal,  often  whorled,  branches ;  purple  flowers,  2-2 ^  in 
diameter;  ovary  often  with  some  spiny  bristles,  which  at  maturity  disap- 
pear. The  skeleton,  as  the  cactus  wood  is  rather  fancifully  called  after  the 
soft  tissues  have  rotted  away,  forms  a  heavy,  hollow  cylinder,  with  regular 
rhombic  holes  or  meshes  corresponding  to  the  tubercles  and  spine-bunches 
of  the  plant,  and  makes  excellent  canes.  This  species  is  closely  allied  to 
the  Mexican  0,  inibricata  and  0.  decipiens^  arborescens  being  the  northern, 
larger-flowered  form,  but  the  seeds  are  different 

Opuntia  (Cylindropuntia)  Bigelovii,  Engelm.  (Pac.  R.  R.  Rep.  4, 
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Bot  50,  t  19). — An  erect,  bushy  plant,  10-12°  high,  with  oval  or  sub- 
cylindric  joints,  bearing  on  short  oval  tubercles  3-5  large  (1'  long)  and 
many  smaller  spines,  the  larger  ones  loosely  covered  by  glistening,  whit- 
ish sheaths;  purple  flowers,  small,  1  inch  wide;  fleshy,  greenish  berry, 
numerous  small  and  very  irregular  seeds,  or  often  abortive;  wood  a  wide, 
fi'agile  tube  with  short  meshes. 

Opuntia  (Cylindeopuntia)  TE88ELLATA,  Eugelm. — Very  bushy,  from 
a  stout  trunk,  with  soUd  wood,  sometimes  several  inches  thick;  ultimate 
branches  as  thick  as  a  swan's  quill,  covered  with  angular,  flattened,  ashy- 
gray  tubercles,  the  uppermost  bearing  at  their  upper  end  single,  long,  loosely 
yellow-sheathed  spines;  flowers  small  (about  f  of  an  inch  wide),  yellow; 
small  finiit,  oval,  covered  with  long,  soft,  brown  bristles.  Pac.  R.  Rep.  I.  c. 
t.  21. — On  both  sides  of  the  Lower  Colorado  River,  6-7°  high;  the  yellow, 
shining  spines,  crowded  on  the  upper  end  of  each  year's  growth,  together 
with  the  scale-Uke  tubercles,  give  the  plant  a  singular  and  striking  appear- 
ance. 

There  are  several  other  cylindric  Opuntia  in  Arizona,  not  collected  in 
these  Expeditions,  and  for  the  most  part  only  imperfectly  known.  It  is 
desired  to  direct  attention  to  this  interesting  group,  which,  on  account  of  the 
bulky  forms  and  forbidding  armament,  are  too  much  shunned  by  travellers. — 
Opuntia  echinocarpa,  Engelm.  &  Bigel.,  is  a  low  and  very  spiny  bush,  with 
yellowish  flowers  and  dry,  spiny  fruit.  Opuntia  aeanthocarpa,  Engelm.  & 
Bigel ,  is  taller,  with  elongated  tubercles,  or  rather  ridges,  copper-colored 
flowers,  and  dry  fruit  bearing  few,  but  stouter  spines.  0.  mamillataj 
Schott,  and  fulgidaj  Engelm.  &  Bigel.,  are  allied  to  0.  Bigeloviij  with 
thick  tubercles  or  prominent  crests,  the  former  with  small,  the  other 
with  numerous  long  and  shining,  sheathed  spines;  fruit  often  abortive. 
Good  specimens  with  flower,  fruit,  and  good  seed  of  the  same  plant 
(so  that  mixing  species  and  forms  may  be  avoided)  are  very  desirable, 
as  we  know  scarcely  anything  more  about  them  than  what  the  botanists 
of  the  Mexican  Boundary  Commission  (often  at  the  most  unfavorable  season) 
could  find  out,  twenty-five  years  ago.  Opuntia  leptocauliSj  DC.  {0. /rates- 
cenSj  Engelm.),  the  most  slender  Opuntia  known,  bushy,  with  branches  like 
pipe-stems,  small  yellow  flowers,  and  red,  somewhat  fleshy  berries,  is  common 
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from  North  Mexico,  through  Texas,  to  Arizona.  It  has  been  said  that  its 
flowers,  contrary  to  the  habit  of  the  genus  (which  has  diurnal  flowers — i.  «., 
open  in  sunlight),  are  nocturnal,  which,  however,  is  now  positively  denied. 

FICOIDEiE.* 
MoLLUQO  VEBTiciLLATA,  L. — Point  of  Mountains,  Arizona  (723). 

UMBELLIFERiE. 

Eryngium  Wrightij,  Gray  (PI.  Wright.  1,  p.  78). — Erect,  smooth, 
pale,  somewhat  branched ;  lower  leaves  narrowly  spatulate,  regularly  pec- 
tinate or  toothed,  with  each  tooth  terminating  in  a  bristle;  stem-leaves 
lanceolate,  3-5'  long,  deeply  cleft,  with  the  divisions  terminating  in  a  bristle ; 
upper  leaves  shorter,  more  deeply  and  palmately  parted ;  petals  blue,  with 
a  long,  inflexed  point ;  leaflets  of  the  involucre  longer  than  the  head ;  inner 
bracts  slightly  exceeding  the  flowers. — Sanoita  Valley,  Arizona  (603),  at 
6,500  feet  altitude. 

MusENiUMf  TRACHYSPERMUM,  Nutt. — Branching  from  the  base ;  radical 
leaves  ascending,  petioled,  pinnately  parted,  with  the  segments  pinnatifid; 
rachis  broad,  1-2'' ;  fruit  nearly  as  broad  as  long,  and  slightly  roughened ; 
involucel  of  8-10  leaflets,  2-4"  long,  narrow,  but  slightly  dilated  up- 
ward.—Colorado  (726). 

CicuTA  MACULATA,  L. — ^Nevada  and  Utah. 

Garum  Gairdneri,  Benth.  &  Hook. — ^Nevada,  where,  as  in  Utah,  the 
tubers  are  an  important  article  of  food  with  the  Indians. 

*  FicoiDBJB. — "A  miscellaDeoas  gjonpf  chiefly  of  fleshy  or  snccnleDt  plants,  with  mostly  oppoeito 
leaves  and  no  stipules ;  difiering  from  CaryophyllacecB  and  Portnlaoacea  by  having  distinct  partitions  to 
the  ovary  and  capsnle  (which  are  therefore  2-many-celled) ;  the  petals  and  stamens  sometimes  nnmerona 
in  the  manner  of  Cactacea  (bnt  the  former  wanting  in  most  of  the  genera) ;  agreeing  with  all  these 
orders  in  the  campylotropons  or  amphitropons  seeds ;  the  slender  embryo  curved  partly  or  completely 
ronnd  a  mealy  albumen.'' — Fl.  Gal.  p.  250. 

t  MuSENiUM,  Nutt. — Calyx-teeth  conspicnons.  Petals  clawed,  obovate,  point  inflexed.  Stylopodia 
small,  depressed,  styles  rather  short.  Frnit  ovate,  slightly  compressed  on  the  side,  commissure  rather 
broad ;  carpels  5-angled«  a  little  compressed  on  the  back,  with  the  primary  ribs  filiform,  rather  promi- 
nent, lateral  ones  contiguous.  Vitt»  many.  Carpophore  bifid.  Seed  compressed  a  little  on  the  back, 
with  the  sides  a  little  incurved.— Perennial,  csespitose  herbs,  branching  from  the  base,  smooth.  Leaves 
pinnate  or  bipinnatifid,  segments  pinnatifid.  Many-rayed  umbel  compound.  Involucre  none.  Invo- 
lucel of  a  few  short  leaflets.    Flowers  white  or  yellow.— Bbntham  Sl  Hooker. 
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Berula*  angustifolia,  Koch.  {Sium  angttstifolium,  L.) — San  Luis  Val- 
ley, Colorado,  in  hot  springs,  the  temperature  of  which  is  80^  Fahr.,  and 
in  spring  water  at  Fort  Tejon,  Cal.,  where  the  water  has  a  temperature  of 
62^  Fahr.  In  neither  of  these  locations  was  there  much  of  a  yearly 
variation  in  temperature  of  the  water,  yet  in  one  instance,  as  in  the  other, 
the  plant  grew  luxuriantly,  the  diflPerence  in  the  temperature  of  the  water 
at  the  two  places  being  18^  Fahr.     (732,  262.) 

SiUM  cicuT^FOLiUM,  Gmeliu.  {Apium  linearej  Benth.  &  Hook  ) — San 
Luis  Valley,  Colorado  (730,  732). 

Cymopterus  alpinus.  Gray. — Low  annual  shoots  2-5'  high,  from  a 
perennial  root ;  leaves  bipinnatisect  or  bipinnate,  segments  2-4"  long,  linear, 
acutish,  glabrous,  or  very  minutely  puberulent ;  scape  as  long  as  or  exceed- 
ing the  leaves;  involucels  5-7 -parted,  segments  linear  or  lanceolate,  as 
long  as  the  flowers;  calyx-teeth  conspicuous,  subulate ;  fruit  thickish  winged, 
with  the  marginal  ones  a  little  wider  than  the  others ;  vittae  one  in  each 
interval  and  two  on  the  commissure,  all  small  Flowers  small,  yellow. — I  have 
taken  the  character  of  this  fruit  from  No.  213  of  Hall  and  Harbour.  The 
material,  moreover,  is  very  scanty.  If,  however,  the  specimen  examined 
by  me  is  fairly  a  representative  one,  the  resemblance  between  it  and 
(Enanthe  is  too  obvious  to  escape  attention,  especially  when  we  remember 
that  with  the  other  pecuKarities  it  has  no  carpophore. — Griffith's  Peak,  near 
Georgetown,  Colo.,  at  11,500  feet  altitude  (725,  731);  also  accredited  by 
Porter  to  Mount  Lincoln,  Colorado,  at  an  elevation  of  13,000  feet. 

Cymopterus  glomeratus,  Raf. — 3-8'  high;  caudex  1-2'  high, branching 
from  the  summit;  peduncles  shorter  than  the  leaves;  leaves  temately 
divided,  deeply  bipinnatifid,  on  long  petioles,  which  are  dilated  at  base. 
Umbels  on  very  short  rays;  involucels  palmately  parted,  unilateral  and 
sometimes  coherent  with  the  rays  of  the  umbellets ;  flowers  white ;  fruit  in 
my  specimen.  No.  210,  of  Hall  and  Harbour,  with  marginal  wings  thin  and 
expanded  and  with  the  dorsal  ones  only  a  little  less  so.     I  must  confess  my 

*  BbrulA)  Kooh.— Calyx-teeth  miDate.  Stylopodiam  conical  and  styles  short.  Frait  nearly  glo- 
bose, with  a  broad  commissnre,  emarginate  at  base,  the  ribs  nerve-like,  not  raised  above  the  thick 
epicarp;  oil-tnbes  nnmerons  and  contigaonsi  surrounding  the  terete  seed.  Carpophore  2-parted,  very 
slender. — ^A  smooth,  perennial  aquatic ;  leases  pinnate  and  serrate ;  involucres  and  involucels  of  severai 
leaflets;  flowers  white.--Fl.  Cal.,  p.  260. 
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inability  to  find  any  trace  of  carpophore,  either  free  or  adherent,  to  the 
carpels. — Denver,  where  in  June  it  is  quite  common  on  the  plains. 

LiGUSTicuM  MONTANUM,  Bentham  &  Hooker.  {Thaspiumf  montanwHy 
Gray.) — 1-2°  high,  often  branched;  leaves  twice  ternately  divided;  lobes 
linear,  linear-lanceolate,  or  lanceolate,  9-18''  long;  petioles  1-4'  long,  widely 
dilated  into  a  sheath  toward  the  base ;  fruit  variable,  oval  or  broadly  oval, 
mai'ginal  wings  broader  than  the  others,  or  sometimes  the  dorsal  as  much 
dilated  as  the  marginal ;  vittse  single  or  double  in  each  interval ;  involucre 
none;  involucels  of  5-9  setaceous  bracts,  which  are  2-4''  long;  flowers 
bright  yellow.— Central  Colorado,  reaching  as  high  as  12,000  feet  altitude 
(716,  719,  720,  724),  and  in  Arizona,  at  Willow  Spring,  at  7,195  feet 
altitude  (253).  In  the  majority  of  cases  in  my  specimens,  one  carpel  has 
entirely,  or  almost  entirely  aborted. 

LiGUSTicuM  APiiPOLiUM,  Benth.  &  Hook. — ^Twin  Lakes,  Colorado  (717). 

Thaspium  trifoliatum.  Gray. — South  Park,  Colorado  (727). 

Angelica  Wheeleri,  Watson  (American  Naturalist,  7,  301). — "Tall 
and  stout,  roughly  puberulent,  leaves  bitemate;  leaflets  ovate-oblong, 
2-3'  long,  acute,  incisely  serrate,  the  teeth  broad  and  mucronate,  middle 
leaflets  petiolulate ;  umbels  naked ;  rays  numerous,  unequal,  becoming  2-5' 
long;  pedicels  and  ovary  hispid;  petals  apparently  white;  fruit  broad- 
elliptical,  3"  long,  sub-pubescent,  the  dorsal  wings  thick,  narrower  than 
the  lateral  ones,  Utah." 

Angelica  lineariloba.  Gray  (Proc.  Amer.  Acad,  vii,  p.  347). — South- 
em  Sierra  Nevada,  at  9,500  feet  altitude  (355). 

Archangelica  Gmelini,  DC. — ^Twin  Lakes,  Colorado  (712). 

Ferula  multifida.  Gray  (?). — From  Utah,  the  Expedition  has  simply 
the  leaves  of  what  Mr.  Watson  doubtfully  refers  here. 

Peucedanum  sativum,  Benth.  &  Hook.  (Fastinaca  sativa^  L.,  Gray's 
Manual.) — ^Utah.     Introduced. 

Heracleum  lanatum,  Michx. — ^Twin  Lakes,  Colorado  (713),  and  New 

Mexico  ?     Hance. 

CORNACE^. 

CoRNUS  pubescens,  Nutt. — Utah.  A  specimen  from  Loma,  Colorado, 
is  doubtfully  placed  here.     Specimens  too  poor.     (79.) 
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"Gakrya*  flayescens,  Watson  (Am.  Naturalist,  7,  301). — Silky- 
pnbescent,  with  straight,  appressed  hairs ;  leaves  yellowish,  elliptic-oblong, 
acute  at  each  end,  1— 2J'  long,  glabrate  above,  entire,  revolute  on  the 
margin;  petioles  3-6"  long;  aments  pendulous,  the  bracts  broad-ovate, 
coimate,  foliaceous,  acute  or  the  lower  ones  aciuninate,  6-1 0  pairs ;  sterile 
aments  rather  loose,  1-2  inches  long,  the  flowers  1-3,  on  pedicels  equalling 
or  exceeding  the  ample  bracts;  fertile  aments  crowded,  1'  long,  with  solitary 
flowers  and  densely  pubescent  finit. — ^From  Southern  Nevada  and  Utah  to 
Arizona  and  New  Mexico ;  growing  5-8°  high." 

CAPRIFOLIACE^. 

AnoxAf  MoscHATELLiNA,  L. — Lcavos  mostly  radical,  2-3'  long,  temately 
bi-  or  tritemate,  segments  again  trifid ;  flower-stems  as  long  as,  or  longer 
than,  the  radical  leaves,  with  a  pair  of  trifid  leaves.  Head  of  about  five 
greenish  flowers  terminating  the  stem,  the  terminal  flower  with  fewer  lobes 
to  the  calyx  and  corolla,  and  also  fewer  stamens  than  the  lateral  flowers. 
Berry  green. — ^In  shaded  mountain  ravines  in  Colorado,  at  11,000  feet 
altitude. 

Sambucus  glauca,  Nutt. — ^Willow  Spring,  Arizona  (250) ;  Utah. 

Sambucus  Mexicana,  PresL? — Camp  Lowell,  Ariz,  (near  Tucson); 
a  small,  much  branched  tree,  10°  high  and  5'  in  diameter;  bark  light  brown ; 
young  branches  and  petioles  densely  canescent ;  leaves  on  the  under  surface 
less  so,  nearly  glabrous  above  ;  leaflets  usually  6,  1 J-3'  long,  terminal  one 

*  Gabrya,  Dongl.  ex  Lindl.  Bot.  Beg.  1. 1686.— FloiverB  clioecions;  amentfl  between  the  nDited 
bracts  Male  flowers^  with  a  4-parted  calyx,  with  the  spreading  linear  segments  yalvate,  apices 
sometimes  cohering.  Petals  0.  Stamens  4,  opposite  or  alternate  to  tbe  sepals,  filaments  free ;  anthers 
fixed  by  the  base,  linear  introrse  or  laterally  dehiscent.  Disk  and  rudiments  of  the  ovary  obscure. 
Female  flawera,  with  the  calyx-tube  ovoid;  lobes  of  the  limb  2,  opposite,  short  or  obsolete.  Budi- 
ments  of  the  stamens  and  disk  0.  Ovary  1-colled ;  styles  2,  filiform  and  erect,  or  short  and  recurved, 
longitudinally  stigmatise  within  ;  ovules  2,  hanging  parallel  from  the  apex  of  the  cell ;  funiculus  elon- 
gated. Berry  ovoid,  crowned  by  the  persistent  styles,  l-2-8eeded.  Seeds  oblong,  compressed,  testa 
membranaceous,  transversly  rugose.  Albumen  copious,  fleshy ;  embryo  cylindrical,  minute,  cotyledons 
oblong,  radicle  terete. — Shrubs,  with  4-angled  branches.  Leaves  opposite,  petioled,  entire  or  denticulate, 
penninervedj  evergreen,  petioles  connate  at  base.  Flowers  small,  not  articulated  with  the  pedicel — 
Bentu.  &  Hook. 

t  Aboxa,  Linn.  Gen.  n.  501. — Leaves  temately  divided.  Calyx  with  two  or  three  spreading  teeth 
or  lobes.  Corolla  with  a  very  short  tube,  and  4  or  5  spreading  divisions.  Stamens  8  or  10,  in  pairs, 
alternating  with  the  divisions  of  the  corolla,  and  inserted  on  a  little  ring  at  its  base.  Styles  3-5,  very 
short,  united  at  the  base.  Ovary  3-5-celled,  with  one  ovule  in  each  cell.  Fruit  a  berry. — Bentham, 
Handbook  of  the  British  Flora. 
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generally  the  largest,  oblong,  irregularly  serrate  to  within  6"  of  the  acute  tip ; 
inflorescence  corymbose,  "  corymb  5-rayed";  stamens  two-thirds  as  long  as 
the  petals ;  anthers  oval  or  somewhat  cordate.    Fruit  I  have  not  seen.     (712.) 

Sambucus  racemosa,  L.,  van  pubens,  Watson. — Clear  Creek  Cafion, 
Colorado. 

Symphobicakpus  rotundifolius.  Gray  (PL  Wright.  2,  66). — "  Leaves 
orbicular,  or  ovate-rotund,  small  and  with  the  branches  softly  pubescent; 
flowers  solitary  in  the  axils ;  bracteoles  shorter  than  the  ovary,  and  with 
the  teeth  of  the  cup-shaped  calyx  ovate,  obtuse  and  glabrous;  corolla 
funnel-shaped,  smooth  within,  lobes  longer  than  the  stamens.  3-4°  l^gh> 
much  branched;  leaves  5-9''  long  and  nearly  as  wide,  entire  or  often 
repand,  petiole  a  line  or  less  in  length." — ^Nevada.  Not  having  access  to 
tie  specimen,  I  quote  the  above  original  description  bodily  from  PI.  Wright. 
In  vol.  V,  King^s  Report,  Mr.  Watson  places  this  under  S.  montanus^  H.  B. 
K.  Later,  however,  he  keeps  them  apart  in  his  catalogue  published  by  this 
Survey  in  1874,  p.  10. 

Symphoricarpus  oreophilus.  Gray  (Revis.  Symph.  Jour.  Linn.  Soc. 
vol.  xiv,  p.  12). — ^Low,  branching  shrub,  with  a  loose,  grayish  epidermis; 
leaves  oblong,  obtuse,  sessile  or  nearly  so,  thickish,  somewhat  glaucous  below, 
entire  or  slightly  undulate ;  principal  veins  below  more  or  less  pubescent, 
6-12"  long  and  half  as  wide;  inflorescence  racemose  along  the  short,  lateral, 
leafy  branchlets ;  flowers  rising  from  the  axils  of  the  leaves  on  short  pedicels, 
which  are  terminated  by  a  pair  of  minute  bracts  one-fourth  as  long  as  the 
mature  capsule;  ovary  oval,  constricted  under  the  persistent  calyx-lobes, 
which  are  J"  long  and  very  obtuse  ;  corolla  cylindrical,  4-6"  long,  lobes  J" 
long,  rounded,  naked  in  the  throat,  but  a  little  hairy  inside  toward  the 
bottom ;  stamens  included,  on  very  short  filaments  rising  just  above  the 
sinuses;  anthers  oblong,  apiculate;  stigma  2-lobed  and  one-third  as  long  as 
the  corolla-tube. — South  Park,  Colorado  (18).  Leaves  smaller,  but  plant 
bearing  a  general  resemblance  to  8.  racemostis. 

LiNNiEA  BOREALis,  Grouov. — ^Twiu  Lakes,  Colorado,  at  11,000  feet 
altitude. 

LoNiCERA  INVOLUCRATA,  Banks. — ^Colorado  (19). 
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RUBIACE^. 

BouvARDiA*  HiRTELLA,  H.  B.  K.,  var.  QUATEENiFOLiA.  (B.  quaterni- 
foliaj  DC,  Prod.  vol.  iv,  p.  365). — ^Low  shrub,  often  much  branched;  older 
shoots  clay-colored,  younger  dark  green  and  pubenilent ;  leaves  short-peti- 
oled,  thickish,  lanceolate  to  broadly  oval,  acute,  commonly  three  in  a  whorl, 
sometimes  more,  or  again  reduced  to  two,  opposite,  slightly  hispid  on  upper 
surface,  nearly  glabrous  on  lower  (except  on  the  principal  veins),  and  ciliate 
on  the  margin,  1-2'  long,  5-10''  wide;  corymbs  trichotomous.  Corolla 
12-18"  long,  glandular  puberulent,  smooth  or  nearly  so  in  the  throat,  lobes 
1-2"  long ;  stamens  sessile,  oblong  and  slightly  emarginate  at  base ;  calyx 
covered  with  a  short,  stiflT,  white  pubescence,  tube  half  as  long  as  the  acute, 
narrowly  lanceolate  lobes. — Camp  Bowie,  Ariz.,  at  5,500  feet  altitude 
(478).  I  can  find  no  description  that  exactly  answers  for  this  plant,  yet 
it  comes  nearest  to  Bouvardia  quatemifolia,  DC,  which,  with  B.  Jaquiniij 
I  am  persuaded  (from  the  description)  are  merely  forms  of  hhiellu.  The 
species  varies  within  wide  limits. 

MiTRACAEPiUMt  BBEViFLORUM,  Gray  (PI.  Wright.  2,  p.  68). — ^Annual, 
4-8'  high,  unbranched,  slightly  four-angled,  nearly  smooth;  leaves  10-14" 
long,  2-4"  wide,  having  between  their  bases  a  dense  capitulum  of  small,  white 
flowers;  bracts  bristle-like,  very  delicate;  calyx- teeth  unequal,  the  two  longer 
twice  as  long  as  the  calyx-tube,  subulate,  the  two  shorter  very  small ;  terminal 
head  of  flowers,  according  to  Dr.  Gray,  is  subtended  by  four  leaves. — 
Sanoita  Valley,  Arizona  (605). 

*'  BoDVARDiA)  Salisb. — Flowers  in  clasters  at  the  end  of  the  braDohes.  Calyx  witli  4  slender  lobes. 
Corolla  with  a  long  and  slender  or  somewhat  trampet-Bh8.ped  tabe  and  4  short  spreading  lobes,  valvate 
in  (he  bud.  Anthers  4,  almost  sessile  in  Iho  throat.  Style  1 ;  stigma  of  2  flat  lips.  Pod  small,  globular, 
2-ceIled;  seeds  wing-margined.— Gray,  in  Field,  Forest,  and  Garden  Botany. 

t  MiTRACAJiPiUM,  Zuccar. — Flowers  hermaphrodite,  capitate.  Calyx-tube  torbinate-obovoid,  or 
snb-globoee;  teeth  4-5.  Two  often  longer  than  the  others,  sometimes  with  smaller  ones  between,  per- 
sistent. Corolla  salver-  or  fonnel-shaped,  tube  often  encircled  inside  by  a  hairy  ring ;  lobes  of  the  limb 
4,  yalvate,  spreading.  Stamens  4,  inserted  on  the  throat  of  the  corolla ;  anthers  fixed  by  the  back.  Disk 
fleshy.  Ovary  2-,  rarely  3«celled.  Style  with  two  shortish,  linear  branches;  amphitropons  ovules  soli- 
tary in  the-  cells.  Fruit  didymous,  membranaceous,  opening  transversely  at  or  below  the  middle,  the 
upper  part  going  with  the  cal^x  and  exposing  the  seeds,  the  septa  remaining  in  the  other  portion.  Seeds 
oblong,  globose,  with  the  ventral  face  flat  or  4-lobed ;  testa  membranaceous,  albumen  dense,  fleshy ; 
cotyledons  foliaceous. — Erect  or  prostrate  herbs,  root  frequently  perennial,  branches  4-angled.  Leaves 
opposite,  linear- lanceolate  or  ovate,  the  upper  ones  often  the  longer,  the  setose,  sheathing  stipules  connate 
with  the  petiole.    Flowers  in  dense  heads,  minute,  white,  often  intermixed  with  bristles.— Bentii am  A. 

HOOKBR. 


I 


138  BOTANY. 

Galium  miceophyllum,  Gray  (PL  Wright.  1,  p.  80). — Smooth,  ascend- 
ing, ribbed  stems,  quadrangular,  with  obtuse  angles ;  four  linear-lanceolate 
leaves  in  a  whorl,  3-5''  long,  with  distinct  mid  and  marginal  nerves,  some- 
what apiculate ;  peduncles  axillary,  one-flowered,  or  more  frequently  (in  my 
specimens)  proliferous  from  the  involucre;  fruit  pruinose.-— Tanks  south 
of  Camp  Apache,  Ariz.  (271).    A  well-marked  species. 

Galium  asperrimum.  Gray. — (425),  from  Mount  Graham,  Arizona, 
appears  to  be  a  form  of  this,  with  the  fruit  minutely  tuberculate. 

Galium  asperrimum.  Gray  I  (PL  Fendl.  p.  60). — ^Mount  Graham,  Ari- 
zona, 9,000  feet  altitude  (425).  Ovary  in  my  specimens  minutely  tuber- 
culate, rather  than  hairy.  Mature  fruit  I  have  not  seen.  Indeed,  I  am  not 
sure  that  the  specimen  may  not  prove  to  be  O.  Aparine^  to  which  it  appears 
closely  related.     If  so,  then  it  must  be  truly  indigenous. 

Galium  trifidum,  L. — San  Luis  Valley,  Colorado  (15,  16). 

Galium  boreale,  L. — ^Common  and  variable,  in  Colorado  (17) ;  Utah 

VALERIANACE^ 

Plectritis  conoesta,  DC. — ^Nevada 

Valeriana  dioica,  L.,  var.  sylvatica,  Watson.— South  Park,  Colorado, 
at  10,000  feet  (773). 

Valeriana  edulis,  Nutt  ( V.  ciliataj  T.  &  G.)— Radical  or  stem  leaves 
may  be  entire  or  pinnately  parted,  or  with  any  degree  of  division  between. 
Valerian  odor  is  very  strong  in  this  species  on  boiling. — South  Park  (774). 

COMPOSITE. 

Stevia*  canescens,  Benth — Erect,  4-6°  high,  glabrous  or  puberulent 
below,  rather  roughly  canescent  above ;  leaves  linear  or  oblanceolate,  with 
smaller  ones  fascicled  in  their  axils,  serrate  toward  the  apex,  entire  and 

*  Stkvia,  Cav. — Flowers  of  the  head  all  perfect  and  tabalar.  Involacre  of  5-6  narrow,  hard, 
Bubeqaal  bracts.  Receptacle  flat,  naked.  Corollas  eqaal,  regular,  slender ;  limb  sometimes  rather  laiige, 
5-oleft.  Stamens  appendicalate,  obtuse  at  base.  Branches  of  the  style  long,  slender,  and  obtase.  Achenia 
linear,  4-5-ang1ed.  Pappns  of  two  kinds,  i.  e.,  small  scales  and  bristle-like  awns,  one  or  both  kinds  present 
in  the  same  flower. — Herbs  or  erect  shmbs,  not  n^nally  mnch  branched.  Loaves  opposite,  or  the  upper 
alternate,  often  3-nerved  and  serrate,  or  sometimes  3-cleft  or  entire.  Heads  irregularly  loosely  paniculate 
or  in  a  close  corymb.  Flowers  white  or  purple,  sometimes  a  little  longer  than  the  involucre.  Achenia 
smooth  or  ciliolate  on  the  angles.— Bentham  &  Hooker. 
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gradually  tapering  to  a  petiole  below ;  scales  of  the  involucre  rather  hard, 
acute,  with  distinct  midribs,  roughly  pubescent ;  pappus  of  short  scales 
and  4-5  upwardly  barbed  awns ;  achenium  linear,  with  five  ciliolate  angles. 
Corolla  narrowly  tubular.-^Sanoita  Valley,  Arizona  (607).  So  far  as  any 
mere  description  goes,  this  plant  answers  better  to  8.  serrata^  Cav.  in  Prod,  v, 
p.  118,  than  to  canescens.  However,  as  it  has  been  compared  for  me  by 
Professor  Gray,  I  cannot  doubt  it  is  correctly  placed  under  the  latter  name. 
732,  from  Mount  Graham,  Arizona,  at  an  altitude  of  9,000  feet,  appears  to 
be  a  distinct  species  (probably  new),  with  broader,  shorter  leaves,  less 
attenuated  at  base,  with  an  expanded  tube  to  the  corolla,  larger  scales  in 
the  pappus,  and  red  tips  to  the  pappus  awns.  Lacking  proper  means  of 
comparison,  I  provisionally  refer  it  here. 

EuPATORiUM  Beblandieri,  DC.  (Gray,  Bot  Mex.  Bound,  p.  76,  where 
its  affinities  are  discussed).-— Herbaceous,  2^  high,  sub-puberulent  below, 
puberulent  above;  leaves  petioled,  opposite,  ovate  or  triangular-cordate, 
crenately  serrate,  1-2'  long  and  half  as  wide ;  flowers  about  20  in  a  head ; 
pappus  not  larger  than  the  corolla ;  achenium  veiy  slightly  scabrous  on  the 
angles ;  scales  of  the  involucre  in  two  series,  acute  and  ciliolate. — Sanoita 
Valley,  Arizona  (606). 

EUPATOBIUM  PURPUREUM,  L. — Utah. 

Bbickellia  (Clavigera)  longipolia,  Watson  (Amer.  Naturalist,  7, 
301). — "Very  slender,  with  spreading  branches,  glabrous,  with  a  slight 
scabrousness ;  leaves  linear,  acuminate,  2-5  inches  long,  flat,  entire  or 
obscurely  sinuate-toothed,  rough-margined,  3-nerved,  punctulate ;  flowers 
on  short,  slender  pedicels,  axillary,  and  in  small,  loose,  terminal  clusters ; 
involucre  glabrous,  2"  long,  the  scales  acutish  or  the  inner  linear  ones  obtuse 
or  truncate,  spreading ;  achenium  1 0-striate,  slightly  and  minutely  hairy  on 
the  angles,  nearly  a  line  long ;  pappus  soft,  minutely  barbulate,  but  little 
longer  than  the  achenium. — Southern  Nevada.  Also  collected  at  Kanab, 
Southern  Utah,  by  Mrs.  E.  P.  Thomson." — ^Plate  V.  Branch,  somewhat 
enlarged.  Figure  1.  A  single  head  of  flowers.  2.  A  single  flower.  3. 
Style,  enlarged  about  15  diameters.  4.  Receptacle  and  involucre.  5. 
Achenium  and  pappus.      6    A  bristle  of  the  pappus,  enlarged  about  20 


140  BOTANY. 

diameters.  Except  where  otherwise  specified,  the  figures  are  enlarged 
about  10  diameters. 

Brickellia  BETONic-ffiiFOLiA,  Gray  (PL  Wright  2,  72). — ^Erect,  covered 
with  spreading,  jointed  hairs  ;  leaves  sessile,  ovate,  3-nerved,  crenate,  hairy 
and  somewhat  glandular  above  and  below,  becoming  smaller  toward  the 
top  and  gradually  reduced  to  mere  bracts ;  2-4  heads  of  flowers  on  pedun- 
cles from  the  axils  of  the  upper  and  opposite  leaves ;  involucre  in  two  or 
three  series,  all  acute  and  ribbed,  but  the  inner  twice  longer  than  the  outer ; 
pappus  rough  and  achenium  silky  villose. — ^Arizona,  Prof.  Oscar  Loew. 

Beickellia  Wrightii,  Gray  (PL  Wright.  2,  72).— Sub-shrubby,  4^ 
high,  much  branched,  glabrous  or  puberulent  below,  sub-scabrous  and 
glandular  above;  leaves  petioled,  cordate,  irregularly  crenately  toothed; 
veins  prominent  below;  inflorescence  thyrsoid-paniculate,  each  branch 
from  the  axil  of  a  small  leaf  or  branch;  pedicels  distinctly  glandular  hairy; 
heads  about  15-flowered;  corollas  slender  and  styles  muchexserted;  achenia 
hirto-puberulent ;  pappus  roughish ;  scales  of  the  involucre  in  about  three 
series,  purple-tipped,  plainly  nerved,  obtuse. — Black  River,  south  of  Camp 
Apache,  Ariz.,  at  5,000  feet  elevation  (793). 

Brickellia  Californica,  Gray. — Nevada  and  Utah. 

Brickellia  grandiflora,  Nutt. — Colorado  (422,  423). 

LiATRis  SCARIOSA,  WiUd — ^Dwarfed  specimens  from  Trout  Creek,  Colo- 
rado (458). 

Xanthocephaldm*  GYMNosPERMOiDES,  Bcuth.  &  Hook.  (Gutierreziaf 
gi/mnospermaideSj  Gray,  PI.  Wright.  2,  79.) — Smooth,  erect,  herbaceous,  2-3° 
high ;  leaves  lanceolate,  entire  or  nearly  so,  tapering  into  a  petiole,  slightly 
glistening  with  a  gummy  exudation,  2-3'  long,  and  about  6''  wide;  heads 
in  a  compound  corymb;  rays  many,  rather  small,  without  pappus;  disk- 
flowers  with  a  minute  crown-like  pappus  of  chaff,  which  in  the  central 

*Xanthockphalum,  Willd. — ^Heads  beterogamoas ;  flowers  of  tbe  ray  piBtillate,  naineroas,  about 
1-Beriate ;  disk-flowers  perfect,  fertile.  Involacre  bemispherical  or  broadly  campannlate ;  bracts  in  many 
series,  imbricated,  coriaceous,  with  appressed  or  spreading  tips,  the  outer  ones  smaller.  Beoeptacio 
plane,  foveolate.  Pistillate  corolla  lignlate,  sub-entire,  spreading,  elongated  or  small;  perfect  flowers 
regular,  tubular;  limb  somewhat  enlarged,  5-clefb  at  the  apex.  Anthers  entire,  obtuse  at  base.  Style 
of  the  perfect  flowers  with  flattened  branches;  appendages  triangular  or  lanceolate.  Achenia  hardly 
compressed,  smooth  or  striate.  Pappus  of  minute  chaff,  coroniform  or  none. — ^Herbs  or  shrubs,  with 
erect  or  ascending  stemn,  often  branching.  Heads  middle  or  large  sized,  solitary,  on  the  end  of  the 
branches  or  loosely  corymbose.    Flowers  all  yellow.    Achenia  smooth.— Bemth am  &  Hooker. 
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flowers  is  sometimes  prod^iced  into  about  six  small,  rigid  bristles;  involucre 
glutinous,  with  spreading  tips;  receptable  flattish,  alveolate.  Separated 
from  Gutierrezia  by  Bentham  and  Hooker  on  account  of  its  numerous  rays 
and  coroniform  pappus. — San  Pedro  River,  Arizona  (551),  and  old  Camp 
Crittenden,  Arizona  (667). 

Gutierrezia  EuxHAMiiE,  T.  &  G. — (411,  412,  414,  415.)  410  is  the 
same,  verging  toward  microcepJiala ;  from  Colorado,  Arizona,  New  Mexico. 
Number  378  of  the  Sutton  Hayes  Collection  appears  in  my  herbarium 
under  name  of  G.  microcepJiala,  and  doubtless  correctly,  but  it  is  so  near 
some  forms  obtained  by  the  Expedition  that  pass  for  G.  EuthamuB  that  one 
may  well  doubt  the  propriety  of  keeping  them  distinct. 

Grindelia  squarrosa,  Dunal. — Colorado  (Loew,  100).     Utah. 

Grindelia  microcephala,  DC.  ((?.  inuloideSj  Willd.,  var.  microcephaia, 
Gray,  Bot  Mex.  Bound,  p.  8f.) — Stems  erect,  smooth,  branching  some- 
what ;  leaves  thick,  rigid,  oblong,  entire  or  slightly  toothed  toward  the  apex. 
Amplexicaule  or  sessile,  inflorescence  cymose  (?) ;  pappus  (in  my  specimen) 
none  in  the  ray-flower,  and  of  only  two  awns  in  the  disk ;  scales  of  the 
involucre  almost  always  destitute  of  subulate  tips,  thick,  oblong,  and 
acute  in  several  series,  the  inner  of  which  are  the  larger ;  achenia  flat- 
tened, four-angled,  with  corky  angles,  smooth. — Southern  Arizona  (796). 

Hetebotbeca*  scabra,  DC. — Erect,  much  branching,  somewhat  rough, 
with  long,  spreading  hairs  arising  from  glandular  bases;  upper  leaves 
rough,  veiny,  sessile  or  clasping,  oblong  or  ovate,  entire  or  toothed ;  lower 
ones  petioled;  inflorescence  in  a  spreading  panicle;  achenia  of  the  ray 
smooth,  of  the  disk  densely  covered  with  appressed  silky  hairs. — Moist 
ground  near  Camp  Lowell,  Ariz.  (703). 

Chrysopsis  villosa,  Nutt. — From  among  the  multitude  of  forms  under 

*  Hetbrotheca,  Cass. — Heads  lieterrgomousi  radiale,  vith  the  rays  in  1-2  series  and  pistillate; 
flowers  of  the  disk  perfect.  In  volncre  hemispherical  or  hroadly  campannlate;  bracts  imbricated  in  many 
series,  narrow  margin  subscarious,  exterior  ones  smaller.  Receptacle  flat,  alveolate,  fimbrillate.  Female 
flowers  with  lignlate,  snb-entire  corollas.  Perfect  flowers  with  regular,  tabular  corollas,  somewhat 
enlarged  above  and  5-cleft.  Anthers  obtnse,  entire,  or  a  little  emorginate  at  base.  Branches  of  the 
styles  of  the  perfect  flowers  flat,  with  long,  narrow,  or  sometimes  triangular  and  short  appendages. 
Achenia  flat,  with  a  thickish  margin  and  an  obtuse  apex.  Pappus  of  the  ray  none,  of  the  disk  of  an 
outer  series  of  very  shoit  bristles,  and  an  inner  series  of  long  scabrous  bristles. — ^Erect,  rough  herbs, 
with  alternate  and  often  dentate  leaves.  Heads  rather  large,  loosely  paniculate  or  in  a  close  corymb. 
Flowers  all  yellow.   Achenia  glabrous  or  silky  villous.    Pappus  rusty-colored. — Bentham  &.  Hooker. 


^ 
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this  species,  I  can  recognize  var.  hispidaj  Gray,  which  is  besi  marked^  with 
its  leaves  lanceolate  and  acute,  or  spatulate,  oblong  and  obtuse,  from  |-1' 
long;  plant  hispid,  with  short,  stiffish,  and  more  or  less  dense  hairs.  (S55, 
464,  from  Colorado,  792  from  Arizona,  and  an  unnumbered  one  collected  by 
Loew  in  New  Mexico;  var.  foliosay  Watson,  more  leafy,  with  leaves  obovate- 
spatulate,  V  long,  and  more  or  less  canescent,  running  into  C.  canescenSj  T. 
&  G.  (791,  182,  from  Arizona,  and  552  from  Colorado).  Canescent  form 
(724)  from  Southern  Arizona  is  well  marked.) 

Var.  RuTTEBi. — Stem  erect,  densely  leafy;  leaves  1-1  J'  long,  lanceolate, 

4 

acute,  densely  covered  with  long,  white,  silky  hairs ;  leaves  gradually  reduced 
to  bracts  under  the  involucre;  ray-flowers  f  long,  1-1  J''  wide. — Sanoita 
Valley,  Arizona  (662).  This  may  be  reduced  to  0.  viUosa  vai\  cdnescenSy 
which  is  apparently  its  nearest  ally,  yet  it  is  quite  different  from  any  speci- 
mens of  the  latter  that  I  have  in  my  collection. 

Aplopappds*  Macbonema,  Gray  (Proc.  Amer.  Acad:  6,  p.  542). — ^Twin 
Lakes,  Colorado,  9-10,000  feet  altitude  (451). 

"Aplopappus  cebvinus,  Watson  (Amer.  Naturalist,  7,  p.  301). — ^Low 
(6  inches  high),  suffruticose,  resinous-scabrous,  the  short  herbaceous  stems 
leafy  to  the  top;  leaves  oblong-lanceolate,  4-6''  long,  shortly  cuspidate, 
attenuate  to  the  base,  entire,  sub-scabrous,  3-nerved;  heads  3-4''  long,  in 
corymbs  of  3-5,  terminating  the  branches;  outer  involucral  scales  linear, 
acuminate,  with  setaceous,  spreading  tips,  the  inner  chartaceous,  acutish, 
with  scarious,  lacerated  margins,  erect,  nearly  equalling  the  pappus;  rays 
few,  narrow,  and  but  little  exceeding  the  disk;  style  exserted;  achenia 
linear,  pubescent. — ^Nearest  to  A.  suffruticosuSj  Gray,  Antelope  Cation." 
Utah. — ^Watson,  I.  c, — Plate  VI.  1.  Branch,  natural  size  2.  Inner  invo- 
lucral scale.  3.  Outer  involucral  scale.  4.  Disk-flower.  5.  Style  and 
stigma.     6.  Anther.     All  except  the  branch  enlarged. 

Aplopappds  FEEMONTir,  Gray  (Jour.  Bost.  Nat.  Hist.  Soc.  v.  5). — 
Glabrous,  1°  high;  corymbosely  branched  above,  with  the  leafy  branches 

*  Aplopapfus,  Cass. — Heads  seyeral-  to  many-floweied,  heterogamoas  with  fertile  rays,  or  homo- 
gamons  and  destitute  of  rays.  Involaore  imbricated, in  S-several  rows;  scales  with  mostly  acute  and 
often  somewhat  spreading  tips.  Beceptacle  flat  or  nearly  so,  foveolate  or  alveolate.  Appendages  of  the 
style  nsnally  elongated-sobnlate.  Achenia  yariable  in  shape.  Pappns  simple,  of  copions,  nneqaal,  rigid, 
capillary  bristles,  which  are  more  or  less  rough. — ^Herbs  or  under-shmbs,  with  yellow  flowers,  and 
pappns  tawny  or  reddish,  not  often  white. — (After  Gray,  Fl.  Cal.  vol.  1,  p.  310.) 
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terminated  by  a  rather  large  head;  leaves  oblong  to  linear-lanceolate,  acute, 
sessile,  coriaceous;  scales  of  the  involucre  oblong,  mucronate,  in  several 
series  (inner  ones  much  the  longest),  more  or  less  ciliate;  ray-flowers  vari- 
able in  length,  but  in  my  specimens  one-third  longer  than  the  tawny 
pappus  of  the  disk. — Loew,  near  Pueblo,  Colo.  (15). 

Aplopappus  Pareyi,  Gray. — Twin  Lakes,  Colorado  (471). 

Aploppapus  Nuttallii,  T.  &  G. — 6'  higli,  from  a  woody  base,  more  or 
less  densely  covered  with  a  close,  rather  ashy  pubescence ;  leaves  obovate 
or  lanceolate  cuneate,  thickish,  serrate,  the  teeth  tipped  with  long,  bristles; 
head  smallish  (3''  in  diameter);  rays  none;  disk-flowers  20-25,  hardly  as 
long  as  the  fulvous  pappus ;  scales  of  the  involucre  in  about  three  series, 
thickish,  rather  obtuse,  and  with  scarious  margins. — Loew,  Arizona  (17  a). 

Aplopappus  gracilis.  Gray. — 10-18'  high ;  many  wiry  stems  from  the 
same  root,  sparsely  covered  throughout  with  long  and  delicate  white  hairs; 
small  lower  leaves  pinnatifid,  lobes  rounded;  upper  leaves  entire,  nan'owly 
linear,  3-6''  long ;  heads  3-5"  in  diameter;  scales  of  the  involucre  in  several 
series,  acute  and  somewhat  mucronate  or  hairy  tipped,  half  as  long  as  the 
rays ;  receptacle  deeply  fimbrillate ;  bristles  of  the  pappus  distinctly  un- 
equal— Sanoita  Valley  and  Camp  Apache,  Southern  Arizona  (596) ;  and 
var.  denudatuSj  Torr.,  also  from  Arizona. 

Aplopappus  spinulosup,  DC. — Much  branched,  from  a  woody  base, 
softly  puberulent  or  canescent;  leaves  pinnately  parted,  6-18''  long,  rather 
rigid;  lobes  again  often  variously  divided,  and  tipped  with  a  delicate  bristle; 
involucre  4-6''  in  diameter ;  scales  in  about  four  series,  lanceolate,  shghtly 
mucronate  or  bristle-pointed ;  tawny  pappus  of  the  disk  about  equal  to  the 
flowers ;  rays  6-9"  long.— San  Luis  Valley,  Colorado  (470) ;  and  Santa 
F^,  N.  Mex.  (24). 

Aplopappus  lanceolatus,  T.  &  G. — San  Luis  Valley,  Colorado  (474, 
485).  This  form  is  in  some  features  intermediate  between  A.  Vaseyi  and  A. 
tenuicauliSy  D.  C.  Eaton,  and  probably  likely,  according  to  Prof.  Asa  Gray, 
to  destroy  the  latter  species.     See  Watson's  Botany  of  the  40th  Parallel, 

p.  160. 

Aplopappus  inuloides,  T.  &  G. — ^Low,  and  much  branched,  from  a 
short  stem,  tomentose   throughout  or  sometimes  nearly  glabrous;   lower 
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leaves  linear-lanceolate  or  lanceolaite,  tapering  (usually)  into  long  petioles, 
entire  or  irregularly  and  sharply  serrulate,  acute;  upper  leaves  few, 
smaller  and  sessile;  heads  large,  generally  solitary;  involucre  mostly  woolly 
(sometimes  becoming  glabrous  when  old);  scales  in  about  three  series, 
lanceolate  and  rather  obtuse;  rays  many  and  very  variable  in  size  and 
shape  (in  most  of  my  specimens  the  rays  are  sterile);  disk-flowers  2"  long; 
achenia  fusiform,  villous ;  pappus  light  brown. — Union  Creek  Pass,  Colo- 
rado, at  10,000  to  11,000  feet  (472,  579). 

Aplopappus  laeicipolius,  Gray  (PI.  Wright.  2,  p.  80). — Shrubby, 
low,  resinous-dotted,  much  branched;  branchlets  short,  leafy;  leaves 
numerous,  linear  or  nearly  so,  with  a  slight  thickening  upward,  5-8''  long ; 
heads  corymbose,  terminating  the  branchlets ;  scales  of  the  involucre  in  two 
series,  acutish,  with  a  brown  midrib  and  scarious  margin;  rays  3-5  and 
4'' long;  disk-flowers  8-12;  pappus  coft,  unequal  and  somewhat  club-shaped; 
achenia  distinctly  villous. 

This  plant,  from  its  general  habit,  clearly  justifies  Bentham  and  Hooker 
in  retaining  it  with  others  under  the  old  genus  Ericameria,  Nutt.  Professor 
Gray,  however,  has  indicated  (Proc.  Amer.  Acad,  viii,  p.  635)  that  to  do 
this  involves  at  least  two  other  genera  in  confusion. — Mount  Tumbull, 
Arizona,  Prof.  Oscar  Loew. 

BiGELOViA*  Wrightii,  Gray. — Woody  at  base,  smooth  or  roughish, 
several  thin  stems  rising  from  the  base  a  foot  or  more  high;  leaves  linear, 
obtuse,  somewhat  falcate,  glistening  from  a  resinous  exudation,  6-18''  long; 
heads  rather  small ;  scales  of  the  involucre  coriaceous,  obtuse  and  regulai'ly 
imbricated  in  about  four  rows;  disk-flowers  8-15,  longer  than  the  inner 
scales  of  the  involucre;  style-appendages  shorter  than  the  stigmatic  part; 
achenia  turbinate  and  hairy. — Arizona.  Also  the  rougher  var.  hirtelh- 
scabray  Gray,  with  smaller  and  less  resinous  leaves  (JAnosyris  Wrightii^ 
Gray,  PL  Wright  1 ,  p.  95). 

*"BiOELoyiA,  DC. — Heads  corymbose  or  cymose- clustered,  rarely  paDiculate,  6-30-flowered, 
homogamonSy  the  flowers  being  all  perfect  and  with  tubular  corollas.  Involucre  Imbricated ;  the  scales 
dry,  chartaceoos  or  coriaceous,  chiefly  destitute  of  foliaceons  or  herbaceous  tips.  Receptacle  flat, 
foveolate  or  alveolate-denticulate,  rarely  with  a  cbaff-liko  projection  In  the  centre.  Appendages  of  the 
style-branches  varying  from  ovate-lanceolate  to  subulate  or  filiform.  Akenes  narrow,  terete  or  angular, 
slightly  if  at  all  compressed.  Pappus  simple,  of  copious  unequal  capillary  bristles  as  in  Aplopappus,  or 
softer  and  more  equal,  tawny  at  maturity.— Herbs  or  nnder-shrubs,  with  narrow  alternate  leaves,  and 
mostly  small  heads  of  yellow  flowers,  etc.''— Gray,  F1.  Gal.  p.  314. 
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BiOELoviA  Parbyi,  Gray. — ^Woody  at  base,  1°  high,  at  first  softly 
tomentose,  at  length  nearly  glabrous ;  leaves  linear,  2-3'  long,  ^"  wide ; 
heads  in  a  narrow  thyrse,  rather  large ;  scales  of  the  involucre  loosely  im- 
bricated in  about  3  series,  acutish,  or  tvith  the  tips  sometimes  attenuated,  about 
12-flowered;  teeth  of  the  corolla  rather  large,  tube  puberulent;  appendages 
of  the  style  subulate  or  filiform. — Twin  Lakes,  Colorado,  at  9,800  feet 
(453).     {Linosyris  Parryi,  Gray,  in  Proc.  Acad.  Phila.  1863,  p.  66.) 

BiGELOViA  BiGELOVii,  Gray. — ^Woody  at  and  a  little  above  the  base, 
much  branched  from  below;  whole  plant  somewhat  ash-colored;  leaves 
filiform,  revolute,  more  or  less  recurved  and  scattering ;  heads  4-6-flowered, 
in  a  raceme  or  slender  panicle;  scales  of  the  involucre  coriaceous,  lanceolate, 
often  acute  or  acuminate  and  in  4  or  5  series ;  pappus  quite  tawny,  as  long 
as  the  very  slender  flower ;  achenia  smooth,  linear,  4-6-angled,  and  with 
a  broad  epigynous  disk ;  appendages  of  the  style  long  and  filiform,  a  little 
roughish  under  the  lens. — Headwaters  of  the  Arkansas  in  Colorado  (454). 

BiGELOViA  GRAVEOLENS,  Gray.  {Linosyris  graveolens  and  albicauliSj  T. 
&  G.  FL  2,  p.  231.) — Colorado,  New  M^ico,  Arizona,  Nevada,  and  Utah; 
also  var.  albicauliSj  Gray,  obtained  from  Nevada. 

BrGELOViA  DouGLASii,  Gray  (Linosyris  viscidifloraj  T.  &  G.),  var.  ser- 
RULATA,  Gray;  also  var.  tortifolia,  Gray. — ^Twin  Lakes,  Colorado  (413, 
447).     (478  is  a  broad-leaved  form.) 

SoLiOAGO  Californica,  Nutt,  var.  ? — Stem  simple,  whole  plant  more  or 
less  densely  covered  with  a  short  pubescence ;  leaves  thickish,  entire,  oblong, 
1-3'  long  and  2-9''  wide ;  heads  crowded  into  a  dense,  contracted  panicle ; 
scales  of  the  involucre  thickish,  obtuse,  and  the  outer  puberulent ;  rays  6-8 
(less  numerous  than  the  disk-flowers),  large  (2-3"  long) ;  achenia  pubescent. 

This  form  (730)  from  Mount  Graham,  Arizona,  and  at  an  altitude  of 
9,000  feet,  may  prove  a  distinct  species;  believing,  however,  that  its  nearest 
affinity  is  as  above  indicated,  I  place  it  here  for  the  present. 

SoLiDAGO  ViRGA-AUREA,  Linn.,  var.  HUMiLis,  Gray. — (86  of  Loew); 
(409,  404),  from  Colorado,  and  a  specimen  without  number,  collected  by 
Loew  from  MogoUon  Mesa  in  Arizona,  4,000  to  5,000  feet.  Var.  alpina, 
Bigel.  (407),  Half-Moon  Creek,  Colorado,  at  12,000  feet  altitude. 

SoLiDAGo  GuiRADONis,  Gray  (Proc.  Amer.  Acad,  vi,  p.  543). — ^Nevada. 

10  BOT 
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SoLiDAGO  PUMiLA,  T.  &  G. — Stems  several,  from  a  woody  procumbent 
caudex,  2-4'  long  and  leafy,  angled,  striate  and  nearly  smooth ;  leaves  rigid, 
mucronate,  linear,  or  linear-lanceolate,  9-18''  long;  heads  few-flowered, 
clustered  in  3  or  4,  and  disposed  in  a  small  corymb :  scales  of  the  involucre 
in  several  series,  outer  ones  much  shorter,  rather  acute,  thickish ;  rays  short 
and  (like  the  disk-flowers)  2-4.  Scales  of  the  involucre  appear  (from  my 
single  specimen)  to  vary  much  in  shape,  acuteness,  and  thickness  of  the 
keel. — Eastern  Arizona,  at  6,500  feet,  Loew. 

Solid  AGO  nemoralis.  Ait. — ^Twin  Lakes,  Colorado  (408) ;  also  a 
variety  from  Nevada,  Utah,  and  San  Francisco  Mountains,  Arizona. 

SoLiDAGO  8PAR8IFL0RA,  Gray  (Proc.  Amer.  Acad,  xii,  p.  S8). — "  Vir- 
gaurea,  Virgatce:  Scabrous-puberulent ;  lower  leaves  unknown,  upper  ones 
and  floral  ones  smallish,  lanceolate  (6-12"  long);  racemes  loosely  few- 
headed  and  loosely  thyi'soid;  scales  of  the  involucre  linear,  puberulent, 
at  apex  rather  acute  and  greenish;  ray-flowers  about  10,  ligules  small; 
disk-flowers  4-5 ;  achenia  silky-pubescent— Camp  Lowell,  Arizona." 
(706.)  • 

SoLiDAGO  MOLLIS,  Bartl.  (S.  incana,  T.  &  G.,  var.  /?.  ?) — This  rather 
remarkable  form  (782)  from  Arizona  is  canescent  on  the  stem,  2-4°  high; 
leaves  decidedly  scabrous,  tripli-nerved,  entire  or  sharply  toothed  toward  the 
apex;  head  medium-sized  and  densely  crowded  in  a  contracted,  secund 
panicle;  scales  of  the  involucre  lanceolate,  acute,  and  somewhat  scarious 
on  the  margin,  and  with  a  darker  midrib ;  achenia  pubescent ;  branchlets  of 
the  panicle  and  the  pedicels  densely  and  softly  tomentose. 

SoLiDAGO  Marshalli. — Erect,  nearly  smooth,  or  slightly  pubescent  in 
lines ;  leaves  linear-lanceolate  or  lanceolate,  entire,  sessile,  tapering  toward 
either  end;  glandular  dots  and  veinlets  transparent  by  transmitted  light, 
1-4'  long  and  2-7"  wide;  panicle  compound,  and  with  the  branchlets 
strongly  secund ;  heads  medium-sized,  rays  8,  disk-flowers  9 ;  achenia 
short,  cylindrical,  hairy ;  scales  of  the'  involucre  lanceolate  or  oblong, 
obtuse,  thickish,  and  under  the  lens  minutely  roughened  on  the  margin ; 
pappus  shorter  than  the  disk-flower ;  bracts  minute,  almost  subulate,  about 
three  on  each  of  the  slender  smoothish  pedicels. 
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It  is  evident  that  this  plant  is  near  to  8.  odora^  Ait,  but  it  appears  to 
differ  in  its  leaves  and  in  the  obtuse  scales  of  the  involucre,  as  well  as  in 
the  larger  number  of  flowers  (of  both  kinds)  in  the  head,  and  in  the 
absence  of  the  characteristic  odor  of  odora.  I  name  it  in  honor  of  Lieut. 
Wm.  L.  Marshall,  United  States  Engineers,  for  whose  assistance  in  my 
work  I  am  under  many  obligations. — Chiricahua  Agency,  Southern 
Arizona  (530). 

SoLiDAGo  MissouBiENSis,  Nutt. — Twin  Lakes,  Colorado  (405). 

SoLiDAGO  Canadensis,  L.  (var.  ?) — This  form  has  been  placed  here 
by  Dr.  Gray.  It  is,  however,  nearly  perfectly  smooth,  or  at  most  only 
puberulent  below  and  slightly  pubescent  above ;  leaves  also  are  barely 
roughish  above  and  glabrous  below. — Twin  Lakes,  Colorado  (406). 

Aphanostephus  *  EAMOSissiMUS,  DC. — Stems  much  branched  from  a 
woody  base,  nearly  glabrous,  puberulent,  or  somewhat  hispidly  pubescent 
at  tip  ;  lower  leaves  narrowly  spatulate  or  oblanceolate,  variously  toothed 
or  divided  at  the  apex,  closely  sessile,  1-2'  long,  1-3'^  wide ;  upper 
leaves  narrower,  more  entire  and  pubescent  or  hispidly  pubescent ;  heads 
3''  in  diameter ;  involucre-scales  in  two  series,  oblong,  rather  acute  and 
pubescent,  the  apices  and  margins  distinctly  scarious ;  rays  2-4''  long, 
narrow,  at  first  a  little  pinkish  and  afterward  yellowish  or  white ;  disk- 
flowers  yellow,  hardly  longer  than  the  scales  of  the  involucre  (in  my 
specimens,  there  is  no  evident  thickening  of  the  tube  of  the  disk-flowers); 
pappus  coroniform,  of  very  short  bristles ;  achenia  obscurely  angled,  many- 
ribbed  (most  distinctly  so  on  the  inner  side),  and  with  a  few  rather  long 
hairs. — My  specimens  (336)  from  the  Gila  River,  in  Arizona  (2,800  feet 
altitude),  show  considerable  range  of  variation  in  shape  of  leaves,  acuteness 
of  involucral  scales,  and  degree  of  pubescence. 


"*  Aphanostephus,  DC— HeaciBbetero^amous,  radiate;  ray -flowers  fertile;  disk-flowers  perfect. 
Involacre  hemispherical,  the  linear  or  laDoeoIato  bracts  imbricated  in  a  few  series,  their  apices  and 
margins  scarious  [slightly],  exterior  ones  somewhat  shorter.  Receptacle  convex.  Rays  narrow,  spread- 
ing and  entire;  disk-flowers  tubnlar,  the  limb  elongated,  slightly  enlarged,  5-tootbed.  Anthers  entire 
and  obtuse  at  the  base.  Branches  of  the  style  in  the  perfect  flowers  compressed,  terminated  by  very 
short,  obtuse  appendages.  Achenia  snbterete  or  obtusely  4-5-angled,  many-ribbed.  Pappus  coroniform 
dentate,  sometimes  short. — Much  branched,  erect  or  ascending,  canesceutly  puberulent  herbs. '  Heads 
solitary  on  the  dilated  apices  of  the  branches.  Bays  white ;  disk  yellow.  Achenia  smooth.— Bbntham 
&  Hooker. 
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TowNSENDiA*  RoTHROCKii,  Gray,t  in  herb.  —  Perennial,  stemless; 
leaves  naiTowly  spatulate,  narrowed  into  a  petiole  as  long  as  the  blade, 
both  together  1^  long;  blade  thickish,  entire,  smooth;  petiole  expanded 
toward  its  insertion,  and  with  a  few  silky  hairs  ;  heads  sessile,  1'  in  diam- 
eter, obtuse  scales  of  the  involucre  in  3-4  series,  oblong  or  nan-owly  oval, 
purplish,  thickish,  margins  distinctly  ciliate,  or  toward  the  apex  sometimes 
slightly  fimbriate  lacerate ;  rays  fertile,  blue  or  purplish,  exceeding  the  disk 
by  one-half,  1-1^''  wide,  entire  or  toothed ;  pappus  somewhat  united  at 
base,  squamellate-subulate,  one-fourth  as  long  as  the  tube,  with  one  or 
two  bristles  exceeding  the  others ;  disk-flowers  yellow,  about  as  long  as  the 
rather  unequal  pappus ;  achenia  rather  hairy,  oblong,  flattened.  Heads 
one  or  more  from  the  same  caudex.  Apparently  a  somewhat  variable 
species,  but  sufficiently  distinct  from  T,  sericea,  to  which  it  most  nearl}'^ 
approaches  by  the  obtuser  scales  to  the  involucre,  the  shorter  and  broader 
rays,  and  the  short  pappus  of  the  ray-flowers.  It  will  hence  be  observed 
that  it  approaches  Nanastrum,  though  kept  distinct  by  its  perennial  root. — 
South  Park,  Colorado,  at  13,500  feet  (875).  (Also  either  418  or  417  of  the 
already  distributed  sets,  but  from  a  mixing  of  labels  I  cannot  determine 
which.) — Plate  VII,  A.  Natural  size.  1  Inner  inyolucral  scale.  2.  Ray- 
flowers.  3.  Ray-style  and  stigma.  4.  Portion  of  ray-pappus,  magnified 
about  25  diameters.  5.  Disk-flower.  6.  Cross-section  of  achenium.  7. 
Style  and  stigma  of  disk-flower.  8.  Bristle  from  ray-pappus.  All  enlarged 
about  10  diameters,  except  where  otherwise  specified. 

TowNSENDiA  SEBiCEA,  Hook. — Resembling  the  above  in  general  habit, 
but  differing  in  having  silky-canescent  and  narrower  leaves,  acute  scales 
to  the  involucre,  longer  and  narrower  rays,  and  a  longer  pappus  to  the 
ray-flowers. — Colorado  (419),  at  Kit  Carson  (on  the  plains),  and  also  a 
var.  with  shorter  rays  and  more  hairy  and  narrower  leaves  at  Georgetown, 
among  the  mountains. 

*  TOWNSENDIA,  Hook. — Heads  radiate ;  rays  fertile ;  disk-flowers  perfect  or  sometimes  [both  t]  iDfer- 
tile.  Involucre  liemispberical  or  broadly  campanolate,  the  lanceolate  bracts  imbricated  iu  a  few  series, 
the  exterior  smaller,  margins  scarioas.  Receptacle  plane,  naked  or  fimbrillate.  Rays  longer  than  the 
involncve,  entire  or  toothed;  disk-flowers  regular,  tnbnlar,  the  limb  narrowly  campauulute  or  a  little 
dilated  with  5  short  teeth.  Anthers  at  base  obtuse,  entire.  Branches  of  the  style  in  the  disk-flowers 
flattened,  with  lanceolate  appendages.  Disk-achenia  compressed,  those  of  the  ray  3-angled,  the  scabrous 
or  barbellate  pappus  rigid,  unequal. — Low  perennial  or  annual  herbs,  more  or  less  canescent. — ^Rocky 
Mountain  Region  between  the  Saskatchewan  and  New  Mexico. — Bkntham  &  Hooker. 

t  Dr.  Gray  has  indicated  T.  acapigeray  D.  C.  Eaton,  as  the  nearest  relative  of  this  species. 


CATALOGUE.  149 

TowNSENDiA  STBiGOSA,  Nutt. — ^Valley  of  the  Upper  Arkansas,  Colo- 
rado (517,  853). 

TowNSENDiA  SCAPIGEBA,  D.  C.  Eaton  (Vol.  V  of  Fortieth  Parallel  Sur- 
vey, p.  145,  pi.  xvii,  figs.  1-7). — Nevada. 

Aster  tanacetifolius,  H.  B.  K.  {MachBrantliera  tanacetifolia,  Nees.)— 
Biennial,  erect,  6'-2°  high,  usually  much  branched,  pubescent  or  viscid, 
or  sometimes  nearly  glabrous ;  leaves  once  to  three  times  pinnatifid,  the 
divisions  bristle-tipped ;  involucre  hemispherical,  3-8''  in  diameter ;  scales 
imbricated  in  several  series,  lanceolate  or  linear,  always  acute,  and  some- 
times with  very  long,  tapering,  herbaceous  tips ;  rays  about  25,  violet, 
twice  as  long  as  the  disk-flowers ;  achenia  with  two  strong  marginal  ribs, 
and  several  on  either  face,  very  villous ;  mature  pappus  reddish. — Colorado 
(854,  491,  505,  19).     Also  from  Arizona  and  New  Mexico. 

Aster  canescens,  Pursh.  (MacJueranthera  canescenSj  Gray ;  also  Eaton 
in  Bot.  King.) — ^Very  variable,  and  obtained  by  the  Expedition  from  Colo- 
rado, Arizona,  New  Mexico,  Nevada,  and  Utah. 

Aster  Coloradoensis,  Gray.  (Proc.  Amer.  Acad,  xi,  76.)— 420  and  455 
of  the  Colorado  collection,  in  which  it  was  distributed  as  MacluBranthera 
canescens.  Stems  2-4'  high,  several  from  the  same  root,  each  terminated  by 
a  single  head,  tomentose  or  canescent ;  leaves  coriaceous,  the  lowest  spatu- 
late,  the  upper  lanceolate  or  linear,  all  sharply  serrate,  having  the  teeth 
bristle-pointed ;  involucre  hemispherical,  the  acute  herbaceous-tipped  scales 
narrowly  lanceolate,  canescent,  and  in  2-3  series;  rays  35-40,  large, 
bright  purple ;  achenia  ribbed,  turbinate,  and  densely  canescent  or  villose ; 
pappus  rusty-colored. 

Prof  T.  C.  Porter  raises  the  question  as  to  whether  this  may  not  be 
Dieteria  pulverulentUj  Nutt  I  have  not  access  to  authentic  specimens  of 
this ;  but  there  certainly  are  many  strong  resemblances  from  the  descrip- 
tion in  Flora  of  North  America  by  Torrey  and  Gray.  See  vol.  2,  p.  101. 
Unlike  the  others  of  the  same  section,  this  (Aster  Coloradoensis)  is  perennial. — 
Plate  VII,  B.  Natural  size.  9.  Ray-flower.  10.  Ray-flower  style  and 
stigma.  11  Disk-flower.  12.  Disk-flower  style  and  stigma.  13.  Ache- 
nium  and  pappus  of  disk-flower.     About  10  diameters. 
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Aster  adscendens,  Lindl. — ^Twin  Lakes,  Colorado,  at  10,000  feet 
(522);  also  from  Utah.  Var.  ciliatifolius,  T.  &  G.,  stems  Avith  many  linear 
leaves  (1-3'  long  and  1-3''  wide),  somewhat  ciliate ;  scales  of  the  involucre 
ciliate,  acutish ;  upper  part  of  the  stems  rather  hispidly  pubescent. — Cotton- 
wood Creek,  Colorado  (524).  The  leaves  are  in  the  main  narrower  and 
the  scales  of  the  involucre  less  acute  than  in  252  of  Hall  and  Harbour's 
collection,  with  which  my  509  more  nearly  compares.  Number  492  of  our 
Colorado  collection  is  a  slender,  almost  leafless  state,  with  smaller  rays  and 
more  acute  tips  to  the  involucre  than  the  typical  var.  dliatifolius,  523  ^.^^ 
proaches^.ya/ca^«5,  Lindl.  Number  525,  marked  by  Dr.  Gray  as  a  curious 
fonn,  is,  except  for  its  smooth  involucral  scales,  very  much  like  A.  integri- 
foliuSj  Nutt.  (No.  6166  of  *  Bolander's  California  collection),  and  so  like  the 
description  of  A.  adscendens^  var.  Parryi^  Eaton,  that  I  am  constrained  to 
leave  it  there,  and  hence  will  probably  be  A.  adscendens^  Lindl.  (?)  (as  con- 
sidered by  Dr.  Gr^y  in  Fl.  Cal.  1,  324) ;  from  Colorado.  A  specimen  of 
adscendens,  however,  collected  by  me  at  the  Soda  Spring,  on  Kern  River, 
in  California,  is  like  525  in  the  involucral  scales,  but  with  much  narrower 
leaves.  Except  this  one  from  California  and  the  one  from  Utah,  all  my 
material  is  from  Colorado,  at  or  above  10,000  feet  altitude. 

Aster  Nuttallii,  T.  &  G.  Fl.  2,  p.  126 ;  var.  Fendlebi,  Torr.  (A. 
Fendleri,  Gray,  PI.  Fendl.  p.  66). — In  the  absence  of  the  plant,  I  subjoin 
the  following  original  description  of  Dr.  Gray,  entire,  from  PL  Fendl.: 
''Span  high,  with  many  ascending,  rigid,  somewhat  hispid  stems  from  a. 
subligneous  root;  branches  monocephalous,  corymbose-paniculate;  leaves 
small,  rigid,  entire,  linear,  coriaceous,  sessile,  mucronulate,  smooth  and 
single-nei'ved,  with  the  margins  hispidly  ciliate ;  the  lowest  subspathulate, 
and  the  upper  very  short ;  involucre  campanulate,  scales  in  3  series,  linear- 
oblong,  glandulose-scabrellate,  mucronulate,  the  exterior  herbaceous  ones 
obtuse  and  lax,  the  interior  a  little  longer,  acute;  achenia  pubescent."    (510.) 

Aster  FALCATUi?,  Lindl. — Valley  of  the  Upper  Arkansas,  Colorado, 
and  San  Francisco  Mountains,  Arizona  (488,  501). 

Aster  simplex,  Willd. — Nevada. 

Aster  multiflorus,  L.,  var.  y.  commutatus,  T.  &  G. — Stem  slender, 
unbranched,    nearly  sessile,    3-4''   in  diameter;    scales   of  the   involucre 
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obloDg-spatulate,  thickish,  roughish-pubescent  Leaves  6"  long  and  1-2" 
wide,  with  fascicles  of  smaller  ones  in  their  axils.— r-Arizona  coll.,  Oscar 
Loew.    The  Expedition  has  also  a  variety  from  Utah,  which  I  have  not  seen. 

Aster  glacialis,  Nutt. — Utah. 

AsTEB  ELEQANS,  T.  &  G.,  var.  Engelmanni,  D.  C.  Eaton.  {Aster  EngeU 
mannij  Gray.) — UtaL 

Aster  Douglasu,  Lindl.  ? — San  Luis  Valley,  Colorado  (500).  Scales  of 
tha involucre  narrowly  lanceolate,  very  acute,  with  a  narrow  chartaceous  mar- 
gin; leaves  2-4'  long,  2-5"  wide,  with  the  margins  distinctly  hispidly  ciliate. 

Aster  salsuginosus,  Richards. — (486,  520,  516,  504.)  From  Colo- 
rado, and  all  good  representatives  of  the  species.  Number  52 1 ,  however, 
differs  widely  in  appearance,  both  in  the  dried  and  living  states,  from  the 
others,  and  might  even  by  many  be  regarded  as  a  distinct  species  compared 
with  516  and  520.  It  is  shorter,  much  more  leafy,  with  the  scales  of  the 
involucre  oblong,  obtuse,  and  almost  smooth,  exceptonthe  ciliate  margins;  the 
rays  are  wider,  shorter,  and  more  deep  purple,  to  say  nothing  of  its  having 
a  broader  and  smoother  achenium.  I  do  not,  however,  regard  it  as  even  a 
good  variety,  for  all  (516,  520,  and  521)  were  obtained  from  a  single  clump 
in  a  cool,  shady  location  at  11,300  feet,  on  Union  Creek  Pass,  in  Colorado. 

Aster  pauciflorus,  Nutt. — Stem  erect,  simple,  1-2°  high,  smooth 
below,  puberulent  or  viscidly  puberulent  above ;  stem-leaves  linear,  2-6' 
long,  .1-2''  wide,  indistinctly  3-nerved;  entire  margins  thickish  and  smooth, 
becoming  gradually  reduced  to  subulate  bracts  above ;  heads  few,  terminat- 
ing the  branches,  3-5"  in  diameter;  scales  of  the  involucre  in  about  three 
series,  acutish,  viscidly  puberulent ;  rays  purple,  twice  as  long  as  the  disk- 
flowere;  pappus  light-colored,  almost  in  a  single  series  and  nearly  as  long 
as  the  disk-flowers. — San  Luis  Valley,  Colorado  (508). 

Aster  spinosus,  Benth. — Stem  much  branched,  glabrous,  striate,  sub- 
angular  above  and  terete  below ;  leaves  few,  scattered,  and  reduced  to 
subulate  scales,  1-3"  long;  heads  solitary  (rarely  racemose),  terminating  the 
branches ;  scales  of  the  involucre  not  longer  than  the  disk,  in  three  series, 
acute,  and  with  scarious  margins;  achenia  glabrous. — A  most  peculiar- 
looking  plant  extending  across  the  southern  part  of  the  continent,  from 
Texas  to  California;  Southern  Arizona  (769). 
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Aster*  EBic-asFOLius,  Rothrock  (in  Botanical  Gazette,  Jan.,  1877). — 
Willow  Spring,  Arizona  (208) ;  Santa  F(5,  N.  Mex.  (14). 

Erigekon  Ganadense,  L. — Central  Arizona  (718,  764). 

Erigeron  compositum,  Pursh  — Colorado  (493)  ;  also  var.  discoideus, 
Gray,  from  Utah.  Number  496  from  Colorado  is  a  form  near  E.  pedatum^ 
Nutt,  but  still  somewhat  hirsute,  and  the  leaves  and  petioles  distinctly 
hispidly  ciliate,  and  the  involucre  as  hairy  as  the  typical  E  catnpositum. 

Erigeron  grandiflorum,  Hook.,  var.  elatius,  Gray  (Enum.  PI.  Par- 
ry). — A  foot  or  more  high,  with  several  heads ;  stems  leafy  almost  to  the 
summit ;  scales  of  the  involucre  with  extremely  delicate  tips,  and  united 
into  a  woolly  mass. — Mosquito  Pass,  Colorado  (487,  490). 

Erigeron  ursinum,  D.  C.  Eaton  (in  vol.  V,  King's  Survey,  p.  148). — 

(495.) 

Erigeron  uniflorum,  L.,  var. — 4-10'  high,  more  or  less  pubescent,  a 
single  head  terminating  the  erect,  sparsely  leaved  stem;  lower  leaves  spatu- 
late-oblong,  tapering  to  a  hispidly  cihate  petiole;  stem-leaves  oblanceolate, 
sessile;  scales  of  the  involucre  somewhat  crowded j  hairy,  and  usually  with 
purple,  tapering  tips;  rays  about  60,  purple,  twice  as  long  as  the  disk- 
flowers  (achenia  too  young);  pappus  a;lmost  uniform  and  a  little  shorter 

•  "  DiPi^PAPPUS  EKicoiDES,  T.  &  G. — To  save  labor  to  flome  others  who,  like  myself,  work  ander 
the  donble  disadvantage  of  a  rather  limited  library  and  an  horbariam  (rich  enough  in  the  later  new  species) 
with  but  few  speciraens  from  the  original  sets  made  prior  to  1862, 1  pot  the  following  in  print.  From 
our  present  standpoint  it  is  evident  that  Diplopappus  as  formerly  understood  must  be  partitioned  oat 
among  other  neighboring  genera,  and  of  the  species  that  concern  us  here,  one  goes  to  section  Ericamb- 
itiA  of  JplopappuSf  and  the  other,  to  section  Orthomeris  of  Aster.  In  the  unavoidable  changing  of 
names  a  confusion  arises  under  the  name  above  given,  i.  e.,  Diplopappus  ericoides,  there  being  two  plants 
that  bear  the  name  in  herbaria  and  books.    The  following  may  in  some  sense  clear  up  the  matter : 


Diplopappus  ericoideSf  T.  &  G.  Euoephalus  eticoi- 
dw,  Natt.  ** Inula?  ericoides,  Torr.I  in  Ann.  Lye. 
New  York,  2,  p.  212.  Chrysopsis  ericoides,  Eaton, 
Man.  Bot." 

Now  placed  in  Aster  under  Sect.  Orthomeris. 
As  the  name  ericoides  is  preoccupied  in  this  genus 
I  suggest  for  it  Aster  ericcBfolius,  which  indicates 
even  more  closely  its  general  habit. 

See  also  Diplopappus  ericoides^  T.  &  G.,  Vol.  V., 
King's  Report;  PL  Wright.,  p.  78;  PI.  Fendl.,  p. 
69;  Bot.  Mex.  Bound.,  p.  78. 

The  two  plants  are  so  different  in  habit, — the  one  suggestive  of  (so  far  as  arrangement  of  the 
foliage  goes)  Erioaj  and  the  other  of  Adenosioma  fasciculatvm,  Hook.  &  Am.,  or  of  Eriogonum  fascAcvL- 
7a<um,  Benth.—as  well  as  in  habitat,  that  any  further  description  is  unnecessary.'' — Botanical  Gazett-Oi 
January,  1877. 


Diplopappus  ericoides,  Less.  Aplopappus  ericoides, 
DC,  and  apparently  also  of  Hooker  and  Arnott. 
See  DC,  Prod.  V.,  p.  278;  Bot.  Beechy,  p.  146;  and 
Fl.  Cal.  I.,  p.  313. 

In  the  last,  Ericameria  microphylla,  Nutt.,  is  also 
cited  as  another  name  for  the  same,  and  by  this  it 
appears  in  Flora  of  North  America,  T.  &  G.,  2,  p. 
236. 
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than  the  disk-flowers. — ^Alpine  summits  of  Colorado  (515,  494).  Near  to 
JErigeron  glandtdosunij  Porter. 

Erigeron  armeri^folium,*  Turcz.  (JE7.  lonchophyllum^  Hook,  in  Bot. 
King's  Exped.) — 4-8'  high;  many  stems  from  a  single  root;  entire  plant 
hispidly  pilose;  root-leaves  narrowly  oblanceolate,  tapering  into  long, 
slender  petioles;  stem-leaves  sessile,  linear;  inflorescence  corymbose  or 
racemose,  with  a  single  head  terminating  a  branch;  scales  of  the  involucre 
lax,  hardly  in  two  series,  acute,  and  the  purple  tips  often  taper-pointed; 
achenia  cylindrical,  hairy;  pappus  with  few  or  no  smaller  bristles  inter- 
mixed; rays  very  narrow,  longer  than  the  involucre. — ^Twin  Lakes,  Colo- 
rado (527). 

Erigeron  Bellidiastrum,  Nutt. — Like  the  following,  except  "in  having 
a  simple  and  wholly  deciduous  pappus,  and  its  achenium  is  tipped  with  a 
broad  and  white  epigynous  disk."  See  Gray,  in  Proc.  Amer.  Acad.  vol.  viii, 
648. — Sierra  Blanca,  Arizona,  at  9,000  feet  (811). 

Erigeron  divergens,  T.  &  G.  {E.  Bellidiastrum^  Nutt ,  D.  C.  Eaton 
in  Bot  King's  Exped.)  Vid.  Gray,  I  c, — Camp  Grant  (383),  Arizona,  and 
from  the  Zufii  Villages,  New  Mexico  (169),  where  it  is  probably  E.  cimreuMj 
Gray,  PI.  Fendl.  From  McArthy's  Ranch  in  New  Mexico  we  have  (100) 
a  typical  E.  divergens. 

Erigeron  plagellare.  Gray  (PI.  Fendl.  p.  68), — Perennial,  6-10' 
high,  many  slender  stems  arising  from  the  same  root ;  whole  plant  strigulose 
puberulent;  lowest  leaves  spatulate  or  oblanceolate.  naiTowed  to  a  petiole; 
upper  leaves  linear,  sessile,  4-7''  long;  heads  terminating  the  erect  branches, 
which  are  naked  near  the  summit;  scales  of  the  involucre  linear,  acute, 
with  scarious  margins;  ligules  slender,  very  numerous,  white  or  slightly 
rose-colored ;  pappus  in  (both  ray-  and  disk-flowers)  two  series,  the  exterior 
short,  squamellate,  the  interior  longer. — A  well-marked  species,  readily  recog- 
nized at  sight  by  its  horizontal,  flowerless  stolons.  Apex,  Colorado  (5 1 8),  and 
Santa  Fi  Creek  (25),  whence  doubtless  it  was  first  taken  by  Mr.  Fendler. 

Erigeron  delphinifolium,  Willd.  {JPolyactidium  delphinifoUuniy  DC. 
Prod.  V,  281-282.) — Perennial,  with  many  erect,  leafy,  slender  stems 
from  the  same  root,  hispidly  pubescent ;  lower  leaves  pinnately  parted  or 

•  See  Gray,  FJ.  Cal.  1,  p.  326. 
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divided,  tapering  into  a  petiole ;  divisions  linear  or  oblong,  or  sometimes 
the  upper  leaves  entire,  sessile;  stems  branching  toward  the  summit,  a 
single  head  terminating  each  branch ;  scales  of  the  involucre  in  about  three 
series,  linear,  acute,  and  with  scarious  margins;  rays  white,  in  about  two  series, 
fertile;  disk-flowers  perfect,  in  both  the  short  coroniform  pappus  distinctly 
marked,  with  a  few  longer  bristles  intermixed ;  achenium  with  a  distinct 
epigynous  disk,  somewhat  flattened  (sometimes  with  distinct  marginal  and 
facial  ribs,  as  in  Machcer  anther  a), — Mount  Graham,  Arizona,  at  9,000  feet 
altitude  (731).  Number  500,  from  Camp  Bowie,  Ariz.,  appears  to  be  the 
canescently  hirsute  variety  alluded  to  in  Botany  of  Mexican  Boundary,  p. 
78.  In  my  specimen,  the  leaves  are  also  much  more  finely  divided  toward 
the  summit  (to  say  nothing  of  some  difference  in  the  achenia)  than  in  the 
typical  form.     I  think  this  might  be  safely  regarded  as  a  distinct  species. 

Erigebon  pumilum,  Nutt — ^Denver,  Colo.  (514). 

Erigeron  macranthum,  Nutt — Mount  Graham,  Arizona,  at  9,000  feet 
altitude  (736) ;  also  from  Utah. 

Erigeron  Coulteri,  Porter. — In  absence  of  sufficient  material,  I  am 
obliged  to  quote  the  following  good  description  of  Professor  Porter  (Fl. 
Colorado,  p,  61) :  "  Stem  simple,  from  a  slender  root,  6-12'  high,  bearing  a 
single  head,  smooth  below,  pilose-pubescent  above,  leafy  to  the  top ;  leaves 
thinnish,  pubescent,  with  ciliate  margins,  all  more  or  less  serrate-denticu- 
late, mucronate,  erect,  gradually  diminishing  in  size  upward;  lower  ones 
oblong-spatulate  or  elliptical,  tapering  into  a  margined,  ciliate  petiole, 
upper  ones  oblong  or  lanceolate,  acute  or  acuminate,  sessile,  and  partly 
clasping;  head  large  1-2'  broad,  including  the  numerous  white  rays ;  in- 
volucre about  9"  broad,  hemispherical,  densely  pilose,  but  scarcely  woolly ; 
scales  lance-linear,  with  scarious  margins,  tips  elongated,  subulate,  spread- 
ing, glandular;  achenia  pubescent;  bristles  of  the  pappus  minutely 
scabrous,  outer  ones  short  and  few;  alveoli  of  the  receptacle  rough  with 
lacerate  margins."  In  my  specimen,  the  plant  is  almost  glabrous  through- 
out, except  the  scales  of  the  involucre,  and  the  leaves  are  barely  denticulate ; 
flower  also  was  purplish.  In  my  preliminary  report,  I  published  this  (519) 
as  ^^JS,  niacranthtim  verging  toward  grandiflorum^\ — Union  Creek  Pass, 
Colorado,  at  11,300  feet  altitude. 
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Erigebok  speciosum,  DC. — Stem  erect,  glabrous  or  nearly  so,  1-2° 
high,  strongly  furrowed,  branching;  entire  stem  leafy,  branched  above ; 
radical  leaves  spatulate,  petioled,  those  of  the  stem  sessile,  acuminate, 
slightly  ciliate;  infloresence  corymbose;  scales  of  the  involucre  in  two  or 
three  series,  crowded,  linear,  much  attenuated  at  the  tip,  hirsute,  and  with 
scarious  margins ;  rays  over  a  hundred,  narrow,  purple ;  achenia  slightly 
hairy,  distinctly  ribbed ;  outer  pappus  present,  but  not  evident. — ^Western 
New  Mexico,  Loew.  As  this  species  would  here  appear  to  be  much  out  of 
its  range,  it  may  not  be  out  of  place  for  me  to  state  I  have  compared  the 
specimen  with  authentic  specimens  taken  from  the  Cambridge  Botanic 
Garden,  and  find  them  the  same  throughout. 

Ebigeron  c-ESPiTOSUM,  Nutt. — San  Francisco  Mountains,  Arizona, 
and  Utah. 

CoNYZA*  CouLTEKi,  Gray. — Softly  pubescent  and  very  slightly  viscid, 
erect,  somewhat  branched  at  summit,  6'-2°  high,  leafy  to  the  top;  leaves 
linear  or  linear-oblong,  sessile,  somewhat  clasping  (or  the  lower  spatulate), 
entire  or  irregularly  pinnatifid  or  toothed;  panicle  close  and  crowded; 
heads  small,  2"  long;  scales  of  the  involucre  lanceolate,  acute,  with  scarious 
margins  and  a  green  middle. — Mount  Graham,  Arizona,  at  9,000  feet  (743), 
where  it  is  extremely  common  on  the  more  open  grounds,  and  strikingly 
suggestive,  in  habit,  of  Erigeron  Canadense  elsewhere. 

BACCHARisf  CJERULESCEKS,  DC. — Shnibby  at  base,  6-8^  high;  branches 
slender;  younger  shoots  and  leaves  smooth;  leaves  lanceolate,  acute,  irregu- 
larly sinuate-dentate,  tapering  to  a  short  petiole,  3-7'  long  and  4-7''  wide; 
inflorescence  in  a  loose  paniculate  corymb;  each  head  on  a  slender  pedicel 
with  a  small  subulate  bract  at  base;    scales  of  involucre  ovate,  with  a 

*  '*CoNYZA  LiDD.—HeodB  mAny-flowered,  heterogainoas,  bat  Dot  radiate ;  the  pistillate  flowers  in 
mauy  series  and  more  nnmeroos  than  the  fertile  ones,  with  only  a  filiform  truncate  corolla  shorter  than 
the  style;  the  few  central  flowers  tnbnlar  and  perfect, or  some  of  them  infertile.  Involucre  of  narrow 
numerous  scales.  Receptacle  flat  or  convex,  naked.  Style-appendages  short.  Achenes  flattened,  usually 
nerved  only  on  the  margins.  Pappus  as  in  Erigeron,  in  ours  of  simple  scanty  capillary  bristles/'  etc. — 
Gray,  in  Fl.  Cal.  1,  p.  332. 

tBACCHARis,  Linn. — Homogomons,  dioecious.  The  sterile  flowers  with  a  perfect  style,  but  an 
abortive  ovary;  style  sometimes  undivided;  corolla  tubular  and  pappus  shorter  and  more  tortuous. 
Fertile  flowers  pistillate  only,  corolla  filiform  and  truncate.  Achenia  terete  or  somewhat  compressed, 
ribbed.  Heads  many-flowered;  scales  of  the  involucre  dry,  in  several  series,  the  outer  ones  shorter; 
receptacle  flat  or  flattish. — Herbaceous  or  low  shrubby  plants,  with  alternate  leaves  and  dull-colored 
inconspicuous  (somewhat  conspicuous  in  B,  Wrigktiif  Gray)  flowers. 
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delicate  scarious  margin;  fertile  flower  with  the  style  and  stigma  projecting 
one-fourth  its  length  beyond  the  truncate,  filiform  corolla,  the  copious 
pappus  reaching  to  the  tip  of  the  stigmas;  achenia  narrowly  cylindrical, 
smooth,  covered  with  minute  papillae:  sterile  flowers  with  a  less  copious 
pappus  and  the  tube  dilated  upwardly,  deeply  cleft. — Southern  Arizona,  at 
about  5,000  feet  altitude  (580,  447). 

Baccharis  salicina,  T.  &  G. — Shrubby  at  base,  erect,  6-8^  high, 
smooth;  leaves  lanceolate,  usually  obtuse,  entire  or  irregularly  dentate, 
tapering  to  a  petiole;  inflorescence  in  a  compound  corymb;  heads  sessile 
or  with  a  very  short  pedicel ;  scales  of  the  involucre  obtuse,  broadly  ovate, 
with  scarious  sub-fimbrillate  margins;  fertile  flowers  having  a  silky  pappus 
twice  as  long  as  the  truncate  flower  and  its  exserted  stigma;  achenia  smooth, 
cylindrical,  with  many  ribs;  receptacle  with  distinctly  fimbrillate  alveoli; 
sterile  flowers  having  less  copious  pappus  and  a  rather  slender  tube;  flower 
deeply  cleft. — Southern  Arizona  and  New  Mexico  (771);  also  from  San 
Luis  Valley,  Colorado  (456);  Nevada. 

Baccharis  halimifolia,  L  — Nevada  and  Arizona. 

Baccharis  Wrightii,  Gray  (PI.  Wright.  1,  p.  lOl). — Herbaceous, 
glabrous,  1-2^  high,  diffusely  branched  from  the  base,  the  branches  some- 
what flexuose  and  angular-striate ;  lower  leaves  spatulate,  4''  long,  upper 
gradually  reduced;  fertile  flowers  with  lanceolate  acute  scales  to  involu- 
cre, the  margins  of  which  are  scarious  and  the  middle  green;  pappus  tawny, 
9''  long;  achenia  2"  long,  terete,  plainly  ribbed  and  with  transverse  rugo- 
sities between  the  ribs.  I  have  not  seen  the  sterile  plant;  a  good 
description  of  it  is  found  where  the  plant  was  first  described. — Central  New 
Mexico  at  6,000  feet  altitude  (93). 

Baccharis  Emoryi,  Gray  (Bot.  Mex.  Bound,  p.  83). — Shrubby,  much 
branched,  with  the  branches  sharply  ribbed  and  angular;  leaves  few",  obtuse, 
linear,  2-7"  long;  heads  small,  terminal;  scales  of  the  involucre  in  4-5 
series,  the  outer  ones  ovate,  obtuse,  with  finely  denticulate  scarious  margins, 
the  inner  ones  nearly  twice  as  long,  linear  and  acutish;  fertile  flower  with 
copious  white  or  light-brown  pappus,  which  is  3-5''  long;  achenia  less  than 
a  line  long;  sterile  flower  with  tube  gradually  dilated  upward;  pappus  of 
a  few  bristles,  some  of  which  ai'e  distinctly  clavate. — Arizona. 
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Baccuaris  sergiloides,  Gray,  /.  c. — Much  branched  and  nearly  leafless 
shinib;  branchlets  green,  jointed;  older  branches  brown;  leaves  oblanceolate 
or  nearly  linear,  3-8''  long,  or  reduced  to  mere  scales;  heads  iDanicled; 
scales  ovate,  thickish,  with  a  green  tip  (or  sometimes  the  inner  ones  linear); 
achenia  few-nerved.  The  young  green  branchlets  are  often  more  or  less 
covered  with  a  glistening,  gumny  exudation.  As  in  the  preceding  (J?. 
Emoryi)j  the  pappus  of  the  sterile  flower  is  clavate,  though  here  it  is  more 
copious. 

Pluchea  camphorata,  DC. — Telescope  Mountain,  Southeastern  Cali- 
fornia. 

Tessaria  borealis,  T.  &  G. — ^Nevada. 

Gnaphalium  palustre,  Nutt. — San  Luis  Valley,  Colorado  (426,  428). 

Gnaphalium  Sprengelii,  Hook.  &  Arji.  {G.  luteo-album,  var.  Spren- 
geliiy  in  vol.  v  of  King's  Report.)— Cottonwood,  Arizona  (356);  also  from 
Utah. 

Gnaphalium  strictum.  Gray. — Annual  (?),  simple  or  much  branched 
from  the  root,  canescently  woolly  throughout;  leaves  linear,  6-18''  long; 
heads  condensed  into  woolly  glomerules,  and  one  in  each  axil,  forming  thus 
an  interrupted  spike;  outer  involucral  scales  obtuse,  rather  ovate,  as  long 
as  the  disk-flowers,  inner  longer,  nan*ower,  and  more  acute;  achenia  oblong, 
smooth. — San  Luis  Valley,  Colorado  (425,  427),  and  a  depauperate  form 
from  Twin  Lakes,  Colorado  (423) 

Antennaria  dioica,  Gaertn. — Colorado  (444,  443,  436);  common. 
The  Survey  has  also  the  var.  rosea  from  Nevada. 

Antennaria  Carpathica,  R.  Br. — South  Park,  Colorado  (208,  433, 
434). 

Anaphalis*  margaritacea,  Benth.  (Antennaria  margaritacea,  R.  Br.) — 
Collected  by  Dr  Oscar  Loew  on  the  White  Mountains  of  Arizona,  probably 
at  a  considerable  altitude. 

*  Anaphalis,  DC. — **  Heads  discoid,  incompletely  dioBcious;  viz.  the  pistillate  with  filiform,  SM- 
toothcd  corollas  very  nnmeroas,  and  a  few  (or  occasionally  no)  bermaphrodite  bat  sterile  flowers,  with 
tubular  5-lobed  corollas  in  the  centre;  the  staminate  nearly  as  in  Antennaria.  Involucre  cam  pan  ulate, 
of  many  ranks,  of  mostly  snow-white  scarious  scales.  Receptacle  flat,  naked.  Stylo  in  the  staminate 
flowers  usually  2-clef  t  merely  at  the  apex.  Pappus  a  single  series  of  capillary  bristles,  unconnected  at 
base,  in  the  sterile  flowers  (at  least  in  our  species)  slightly  thickened  upwards." — Gray,  in  Fl.  Cal. 
1,  p.  340;  see,  also,  Gray  in  Proc.  Amer.  Acad,  viii,  p.  G53. 
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Melampodium*  cinereum,  DC. — ^Woody  at  base,  4-12'  high,  simple  or 
much  branched,  covered  with  a  short  silky  pubescence ;  leaves  numerous, 
linear  or  slightly  linear-spatulate ;  rays  white  (about  8),  emarginate,  oblong 
or  lanceolate. — ^A  common  plant  in  the  drier  parts  of  New  Mexico  and 
Arizona  (96,  327). 

BEBLANDiERAf  LYBATA,  Bcnth. — Ercct,  branching  at  base;  radical 
leaves  lyrate  on  long  petioles;  terminal  segment  much  the  largest  and  (as 
well  as  the  others)  irregularly  toothed;  upper  leaves  lyrate  but  sessile; 
rays  6-8,  orange,  with  darker  veins,  emarginate,  tomentose  outside  and 
especially  on  the  veins.  Whole  plant  is  softly  tomentose. — Covero,  N. 
Mex.  (98). 

Pabthenium  incanum,  H.  B.  K. — Suflfrutescent  and  much  branched ; 
younger  branches  and  leaves  canescently  tomentose;  leaves  clustered, 
oblong,  deeply  cleft  or  pinnate,  5-8-parted ;  divisions  obtuse,  9-1  b"  long 
and  Z-&'  wide,  ashy  color  from  the  dense,  short  pubescence ;  inflorescence 
corymbose-paniculate ;  involucral  scales  in  two  series,  outer  oblong,  inner 
broadly  oval  or  nearly  round  and  scarious  with  a  ciliate-fringed  margin ; 
rays  short,  ligules  obcordate ;  achenia  flattened  obovate  and  with  a  pappus 
of  two  short,  persistent  awns ;  disk-flowers  shorter  than  the  obovate,  hyaline, 
ciliaterfringed  scales  which  enclose  them. — Camp  Bowie,  Southeastern 
Arizona  (453). 

Hymenoclea  monogyba,  T.  &  G. — Arizona  (778). 

Ambbosia  psilostachya,  DC. — Utah,  and  (529,  697)  Arizona. 

Ambbosia  aptera,  DC — Probably  hardly  sufficiently  distinct  from 
some  forms  of  A.  trifida,  L ,  but  having,  however,  wingless  margins  to  the 
petioles. — Southern  Arizona  (695,  696). 

*  Mklampodium,  L.~Raj8  in  a  single  series,  fertile ;  flowers  of  the  disk  with  an  abortive  style. 
Involucre  doable,  the  onter  series  of  (4-^)  broad  foliaceous  braots,  which  are  often  connate  at  base, 
the  inner  as  many  as  the  ray-flowers  and  enclosinf^  their  achenia.  Beceptacle  strongly  convex.  Chaff 
thin,  deciduous.  Achenia  (of  the  fertile  flowers)  ovoid,  embraced  by  the  hooded  inner  scales  of  the 
involucre. 

t  Berlandieka,  DC. — Many -flowered,  ligulate  rays  pistillate.  Disk-flowers  with  an  undivided 
style.  Scales  of  the  involucre  in  three  series,  the  outer  small,  oblong  or  oval,  the  second  set  larger  and 
obovate,  the  inner  ones  largest,  rhomboidal,  reticulated,  bearing  on  the  inner  faces  the  flat,  wingless  achenia 
of  the  ray-flowers.  Pappus  of  the  ray  of  two  minute  caducous  teeth  or  short  awns.  Inner  face  of  the 
ray-acheninm  is  mostly  covered  by  the  chaff  of  two  sterile  flowers.  Pappus  of  the  disk  reduced  to  the 
merest  crown  or  border. 
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Franseria^  Hooeeriana,  Nutt. — ^Arizona,  New  Mexico,  and  Colorado. 

Franseria  DUM(iSAy  Gray. — Low,  much  branched,  shrubby;  leaves 
pinnatifid,  with  rounded  lobes,  or  bipinnatifid,  cinereous,  with  a  short  pubes- 
cence ;  mature  involucre  puberulent  or  glabrous  ;  spines  flat,  more  or  less 
involute,  long  and  slender. — Arizona. 

Xanthium  strumarium,  L. — Utah. 

Zinnia t  grandiflora,  Nutt.  (fig.  iv.  Report  of  Major  Emory,  1848).— 
Low,  much  branched  from  the  base,  puberulent ;  leaves  linear  or  linear- 
lanceolate,  connate  at  base,  acute,  rather  rigid,  distinctly  3-nerved;  margins 
ciliate,  5-1 2''  long ;  paleae  fimbriate ;  disk  orange  and  rays  yellow.  In  my 
specimens,  the  leaves  are  not  always  "impressed  punctate",  and  are  some- 
times distinctly  glandular-dotted. — New  Mexico,  Arizona,  and  Colorado. 
Collected  by  Dr.  Loew  and  Professor  Wolf. 

SanvitaliaJ  Aberti,  Gray  (PI.  Fendl.  p.  87). — Annual,  erect,  8-2^ 
high ;  stem  terete,  striate,  puberulent,  simple  or  branched ;  leaves  Unear 
or  lanceolate,  3-nerved,  hispidly  scabrous  and  hispidly  ciliate,  attenuated 
into  a  petiole;  heads  few-flowered;  outer  scales  of  the  involucre  lanceolate, 
dry,  distinctly  nerved  and  somewhat  longer  than  the  ray-achenium ;  chaff 
lanceolate,  with  scarious  margins,  longer  than  the  disk -flower. — Southern 
Arizona  (519).     An  exceedingly  variable  plant. 

Heliopsis  parvifolia,  Gray  (PI.  Wright.  2,  p.  86). — Erect,  smooth 
or  nearly  so,  simple  or  branched  from  the  base ;  leaves  petioled,  triangular 
or  triangular-hastate,  subserrate  or  sinuate,  12-18''  long;  peduncles  elon- 

*  Frakskria,  Cav. — "  Heads,  fluwers,  &c.,  as  in  Ambkobia,  except  that  the  fertile  iuvolucre  is  armed 
with  more  than  one  rank  of  prickles  or  spines,  and  is  1-4-cellcd  and  1-4 -flowered. "—Gray,  in  Fl.  Cal.  1, 
p.  344. 

t Zinnia,  Linn. — Heads  heterogamoos,  radiate;  both  ray-  and  disk-flowers  fertile.  Inyolncre cam- 
pannlate  or  snb-cylindrical,  the  dry,  broad,  obtnee  bracts  imbricated  in  scveial  series,  the  exterior  much 
shorter;  rays  orbicular,  cordate  at  the  base,  with  an  obcompressed  achenium  destitnteof  pappnsor  with 
one  or  two  short  awns;  disk-flowers  regular,  with  a  somewhat  enlarged  tube;  anthers  entire  at  base. 
Achenia  angular,  with  a  pappus  of  short  awns  produced  from  the  ant^lcs;  receptacle  conical,  with  many 
chaffy  scales  embracing  the  disk- flowers. 

tSANViTAUA,  Linn. — Heads  heterognmous,  radiate,  ray-flow<>rs  fertile,  1-2  series,  disk-flowers 
perfect  and  fertile.  Involucre  hemispherical  or  broadly  campanolate,  bracts  in  2-3  series,  somewhat 
unequal,  dry  or  with  herbaceous  apices,  which  on  2-4  of  the  ooterscales  are  expanded  into  spreading  leaves. 
Beceptaole  flat  or  convex,  cha£fy,  chaff  embracing  the  flowers.  Bay-flowers  without  a  tube,  as  long  as 
the  mature  achenium,  emarginate  ;  achenium  triangular,  with  a  short,  stout  awn  produced  from  each 
augle.  Disk-flowers  regular,  tubular,  but  little  enlarged  upwardly,  5- dentate  at  the  apex;  achenia 
flattened,  the  outer  ones  roughened,  nearly  awnless,  and  the  inner  narrowly  winged,  indistinctly  ciliate, 
and  with  two  inconspicuous  awns. — Brnth.  &  Hook,  iu  part. 


160  BOTANY. 

gated,  naked,  and  teiminated  by  a  single  head  1^-2"  in  diameter ;  involucre 
with  scales  in  about  four  series,  all  distinctly  nerved,  the  outer  ovate,  obtuse, 
the  inner  lanceolate,  acute;  ligules  persistent  (fading  away  into  a  pale 
sulphur  color),  2-3-toothed  at  the  apex  ;  achenium  (ray)  3-angled,  rounded, 
and  papillose  on  the  outer  side ;  disk-flowers  narrowly  tubular ;  achenia 
4-angled;  chaff  hardly  as  long  as  the  flower. — Chiricahua  Agency,  Southern 
Arizona  (536).  My  specimens  are  apparently  much  larger-flowered  than 
those  of  Mr.  Wright,  on  which  the  species  was  founded.  They  came, 
however,  from  near  his  locality. 

Gymnolomia  *  MULTiFLORA,  Bcuth.  &  Hook.     {Heliomeris  multiflora^ , 
Nutt.) — ^A  very  variable  plant.     Nevada,  Arizona,  Utah,  Colorado  (779, 
551).     See  vol.  v,  King's  Report,  p.  1 70. 

RuDBECKiA  LACiNiATA,  L. — (171  of  Locw.)  Saugro  de  Cristo  Pass, 
Colorado. 

RuDBECKiA  coLUMNABi  s,  Pursh,  var.  PULCHERRiMA.  (Lepochys  columnariSj 
T.  &  G.,  /?.  ptUcherrimaj  Don.) — Erect,  simple,  or  branching  from  the  base, 
strigose-pubescent ;  earliest  leaves  lanceolate  and  entire ;  stem-leaves  pin- 
nately  parted,  with  linear  divisions,  petioled ;  upper  ones  similar,  but  sessile ; 
disk  columnar,  9-15"  long  and  4''  wide;  ray-flowers  dark  purple,  reflexed,  6'' 
long  and  4''  wide. — Zuili  Village  (159),  and  also  collected  by  Dr.  Oscar 
Loew  in  White  Mountains  of  Arizona. 

Var.  Tagetes.  {Lepachys  columnariSy  var.  Tagetes,  Gray,  PL  Wright.  1, 
p.  106.) — Similar  to  the  above  except  in  having  small  yellow  or  brown  rays 
and  a  shorter  disk.     Arkansas  Valley,  Colorado  (24,  Loew)  ;  Valley  of  the 

Rio  Grande,  above  Albuquerque  (85). 

RuDBECKiA  HiRTA,  L.  (apparently). — Trout  Creek,  Colorado  (549,  550). 

RuDBECKIA  OCCIDENTALIS,  Nutt. Utah. 

Balsamorhiza  sagittata,  Nutt. — Northern  Nevada  and  Utah. 

*  Gymnoix>mia,  II.  B.  et  K. — Heads  heterogamons,  radiate  ;  rays  l-seried,  neutral ;  disk-floweiB  per- 
fect, fertile.  Involucre  faeniispberical  or  broadly  campanulate;  bracts  in  2-3  series,  exterior  herbaceous  and 
a  little  shorter,  interior  thinner,  all  narrow,  or  rarely  with  the  exterior  or  interior  enlarged.  Receptacle 
convex  or  conical ;  chaff  concave  and  embracing  the  disk-flowers.  Ray-flowers  ligulate,  spreading, 
entire  or  dentate.  Disk-flowers  regular;  tube  short  or  with  a  somewhat  dilated  base.  Anthers  entire 
at  base  or  with  two  small  auricles.  Styles  of  the  disk-flowers  obtuse  or  sometimes  terminated  by 
a  short,  acute  appendage.  Achenia  of  the  ray-flowers  narrow,  empty;  of  disk-flowers  sub-compressed, 
4-angled,  obtuse  at  apex  (in  our  species  destitute  of  pappus). — Erect,  branching  herbs. — ^Bbnth.  & 
Hook. 
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Wyethta  amplexic AULI8,  Nutt  — Utah. 

Wyethia  Arizonica,  Gray. — 2-3°  high,  roughish  hirsute ;  heads  2-4 ; 
leaves  broadly  lanceolate ;  upper  ones  sessile ;  lower  ones  petioled,  a  foot 
or  more  long ;  scales  of  the  involucre  oblong  or  lanceolate,  cinereous  pubes- 
cent, ciliate;  ligules  12,  10-14"  long;  achenia  acutely  angled,  laterally 
compressed,  1-2-  (or  the  outer  ones  often  3-4-)  awned — ^Willow  Spring, 
Arizona  (222). — Plate  IX.  Branch,  natural  size.  Figure  1.  Section 
through  receptacle  showing  ray-flower  and  disk-flower  in  position,  the  lat- 
ter subtended  by  its  chaff;  somewhat  enlarged.  2.  Chaff  of  disk-flower. 
3.  Disk-flower.  4.  Style  and  stigma  of  disk-flower.  5.  Mature  achenium 
of  disk-flower.  6.  Style  and  stigma  of  ray-flower.  7.  Mature  achenium 
of  ray.    Except  where  otherwise  specified,  all  enlarged  about  10  diameters. 

ViGUiEEA*  LAXA,  DC,  var.  BBEViPES,  Gray  (PI.  Lindh.  2,  228). — The 
loosely  branching  stem  herbaceous,  strigose-puberulent ;  leaves  with  short 
petioles,  ovate  or  deltoid,  plainly  reticulated  on  the  under  surface,  irregu- 
larly serrate,  scabrous  on  both  surfaces ;  petioles  villose,  especially  on  the 
upper  surface ;  scales  of  the  involucre  in  two  series,  lanceolate,  pubescent, 
and  nerved  on  the  back,  acute ;  chaff  lanceolate,  membranaceous ;  recep- 
tacle convex ;  achenia  flattened  and  densely  covered  with  an  appressed 
pubescence. — Camp  Bowie,  Ariz.  (501);  also  collected  by  Loew  in  Central 
Arizona. 

ViGUiEBA  RETICULATA,  Watson  (Amer.  Naturalist,  7,  301). — "White- 
tomentose ;  stems  herbaceous ;  leaves  subopposite,  coriaceous  and  rigid, 
broad-ovate,  1-2  inches  long,  cordate  at  base,  acute,  entire,  short-petioled, 
strongly  reticulated  beneath  ;  bracts  small,  lanceolate ;  heads  4-5  together, 
in  short  close  corymbs ;  involucral  scales  imbricated  in  3-4  or  more  series, 
lanceolate,  thick,  appressed  or  the  tips  spreading ;  rays  entire ;  receptacle 
shortly  conical ;  chaff  acutish ;  achenia  silky  pubescent,  the  pappus-awns 
subulate  at  base;  scales  lacerate." — Telescope  Mountain,  Southeastern  Cali- 
fornia. Will  probably  also  appear  in  Nevada  and  Arizona.  Not  having 
access  to  a  specimen  of  this  species,  I  have  availed  myself  of  the  above 

*  ViGUiERA,  H.  B.  et  K.— **  Head,  flowers,  &c.  as  in  HelianihuSf  bat  nsaally  of  smaller  size ;  imbricated 
involncro  less  herbaceous ;  receptacle  incliDed  to  be  conical ;  and,  especially  the  pappus  less  decidnoas 
or  even  persistent,  consisting  of  2  or  more  scarious  chaffy  scales  on  each  side  between  the  awns."— 
Gray,  in  Fl.  Cal.  1,  p.  3.54. 

11  BOX 
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description  of  Mr.  Watson. — Plaie  IV.  Figure  6.  A  branch,  natural  size 
7.  A  disk-flower.  8.  ChaflF  of  disk-flower.  9.  Ray-flower.  10.  Section 
through  receptacle.     All  except  the  branch  enlarged  10-20  diameters. 

Helianthus  petiolaris,  Nutt. — Tall,  erect,  hispid;  leaves  scabrous 
(lower  sometimes  opposite,  upper  alternate),  ovate  or  ovate-lanceolate, 
irregularly  serrate-acuminate ;  petioles  long  (but  variable  in  length) ; 
peduncles  terminal ;  heads  large ;  involucral  scales  lanceolate  or  broadly 
lanceolate,  acute;  disk-corolla  hairy  at  base;  achenia  villous;  pappus  of 
"two  chaffy  awns";  rays  large,  over  an  inch  long. — Southern  Ai*izona, 
Nevada,  and  Colorado. 

Helianthus  annuus,  L.  (Helianthus  lenticiUaris,  Dougl.,  see  Gray, 
Fl.  Cal.  1 ,  p.  353 ;  also  S^  lenticularis,  Dougl.  vol.  v.  King's  Report,  and 
Preliminary  Report  of  Mr.  Watson  in  Wheeler's  Survey,  Washington, 
1874.)— Utah  and  Colorado. 

Helianthus  Nuttallii,  T.  &  G. — ^Nevada  and  San  Luis  Valley,  Colo- 
rado, with  broader  leaves  (548). 

Helianthus  giganteus,  L.,  var.  Utahensis,  Eaton  — UtalL 

Helianthella  uniploba,  T.  &  G. — South  Park,  Colorado  (546). 

Actinomebis*  Wbightii,  Gray  (PL  Fendl.  p.  85). — Erect,  somewhat 
branching ;  stems  canescently  hispid ;  leaves  sessile  or  slightly  decurrent, 
lower  opposite,  upper  alternate,  oblong  or  lance-ovate,  irregularly  and 
strongly  serrate,  thick,  scabrous,  and  distinctly  veined,  especially  beneath; 
heads  on  naked  peduncles  (6-12'  long),  medium-sized ;  scales  of  the  invo- 
lucre in  2-4  series,  with  a  short  stout  pubescence,  outer  ones  shorter, 
oblong  and  obtuse,  inner  lanceolate  and  acute;  rays  short,  entire  or 
slightly  toothed  (or  sometimes  none).  Achenia  of  the  disk  cuneate-oblong, 
with  a  distinct  wing  extending  half-way  down  the  achenium  on  either  side, 

*  AcTiNOMSRiSy  Natt. — Heads  faeterogamous,  radiate  ;  flowers  of  the  ray  neutral  and  in  a  single 
series ;  disk-flowers  hermaphrodite,  fertile ;  heads  sometimes,  by  the  deficiency  of  the  rays,  homogamons. 
Involncre  hemispherical  or  campannlate ;  bracts  2-3-seried,  unequal,  short  or  the  outer  ones  elongated 
and  foliaceons.  Receptacle  convex  or  at  length  conical,  covered  with  chaff,  which  embraces  the  disk- 
flowers.  Bay-corollas  ligulate,  spreading,  entire  or  2-3-toothed ;  disk -flowers  regular,  with  a  short  tube ; 
limb  elongated-cylindrical,  5-cleft  at  top.  Aothers  entire  at  base.  Branches  of  the  style  in  the  disk- 
flowers  terminated  by  acute  appendages.  Achenia  laterally  compressed,  with  margins  attenuated  and 
distinctly  winged.  Pappus  usually  of  two  persistent  awns.— Scabrous  herbs.  Leaves  opposite  or 
alternate,  petioled,  sessile,  or  decurrent.  Heads  middle-sized,  solitary,  and  with  long  peduncles  or 
oorymbose-paniculate.— Bbnth.  &  Hook. 
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and  produced  above  into  a  short,  stout,  inflexed  awn  (on  either  side). 
Chaff  twice  as  long  as  the  achenium;  margins  scarious  and  somewhat 
fimbriate  or  ciliate. — On  limestone  rocks,  Camp  Bowie,  Ariz.  (452). 
Comparing  the  above  with  the  original  description,  it  will  be  discovered 
that  there  are  some  important  differences ;  but  as  the  specimens  have  been 
compared  by  Mr.  Watson  with  the  types  in  Cambridge,  I  cannot  hesitate 
to  assign  them  here. — Plate  VIII.  Branches,  natural  size.  1.  Ray-flower. 
2.  Disk-flower  and  subtending  chaff.  3.  Disk- corolla,  style  protruding.  (1, 
2,  and  3  magnified  about  2  diameters.)  4.  Style  and  stigma  (20  diame- 
ters).    5.  Mature  achenium  (15  diameters). 

AcTiNOMERis  LOKGiFOLiA,  Gray  (PL  Wright.  2,  p.  89). — Stems  erect, 
slender,  terete,  glabrous ;  leaves  opposite,  sub-opposite,  or  alternate,  linear- 
lanceolate,  sessile,  acute,  denticulate  or  entire,  plainly  reticulate,  scabrous 
on  upper  surface  and  hispidly  scabrous  beneath;  peduncles  corymbose, 
naked,  hispid,  monocephalous ;  heads  1-2'  in  diameter;  involucre  with 
scales  in  two  series,  the  outer  of  which  are  lanceolate  and  with  attenuated 
tips,  the  inner  are  shorter  and  obtuse,  resembling  the  chaff  of  the  recep- 
tacle, which  is  hardly  longer  than  the  mature  achenium;  achenia  oval, 
distinctly  winged  to  the  bottom,  awnless  or  with  a  single  short  awn 
occasionally ;  ligules  yellow,  sometimes  2-3-toothed,  6-10"  long.  Leaves 
sometimes  8^  long  and  only  6''  wide. — Sanoita  Valley,  Southern  Arizona, 
(608),  and  probably  not  far  from  the  original  locality  whence  it  was  taken 
by  Mr.  Wright. 

Verbesina*  encelioides,  Benth.  &  Hook.  {Ximenesia  encelioides,  Cav., 
T.  &  G.  Fl.  ii,  359.) — ^Annual,  hoary-pubescent,  green  and  almost  smooth, 
branched  from  or  near  the  base ;  leaves  triangular-ovate  or  cordate,  or 
sub-hastate,  irregularly  sinuate-dentate;  upper  petioles  winged  and  dilated 
at  base  into  a  lobed  auricle  ;  involucre  with  scales  in  2-3  series,  the  outer 
lanceolate  acute,  pubescent,  the  inner  shorter  and  smoother ;  i-ays  numer- 
ous, cuneate-oblong,  4-7''  long,  3-toothed  at  apex ;  achenia  of  the  disk  with 
a  wide  and  strong  wing;    pappus  (disk)  of  two  short,  weak  awns. — San 

*  VerB£Sina,  Linn. — Similar  to  the  preceding  genus  (^c(«fiomem),  except  that  the  rays  are  fertile 
and  the  disk-aohenia  are  more  distinctly  2-winged  and  2-awned. 
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Luis  Valley,  Colorado  (421),  Southern  Arizona  (772,  462),  and  Agua 
Azul,  New  Mexico  (124).     A  polymorphic  plant. 

VERBEsmA  PODOCEPHALA,  Gray  (PL  Wright.  2,  p.  92). — Erect,  2-3° 
high,  hispid,  branching  from  a  woody  base ;  leaves  serrate,  sub-sessile  or 
even,  rarely  slightly  decurrent,  lanceolate  to  orbicular,  3-5-nerved,  with 
(beneath)  veinlets  conspicuously  netted,  beneath  glandular  hispid,  and  veins 
and  veinlets  with  stilBF,  long,  white  hairs ;  peduncle  4-8'  long,  monocepha- 
lous ;  scales  of  involucre  in  two  series,  the  five  outer  ovate,  roundish,  the  ten 
inner  longer,  chartaceous,  and  acute;  achenia  of  ray  sharply  3-angled 
or  winged,  slightly  toothed  on  the  angles,  the  inner  flattish,  with  two  (or  by 
abortion  one)  stiff  awns  from  the  angles;  flower  1'  in  diameter;  rays 
bright  sulphur-yellow,  oblong,  entire  or  slightly  toothed  at  the  apex. — 
Chiricahua,  Ariz.  (517). 

CoBEOPSis  TiNCTORiA,  Nutt — Ash  Creek,  Arizona,  at  5,000  feet  alti- 
tude (317). 

Coreopsis  cardaminefolia,  T.  &  G. — Erect,  smooth,  slender,  almost 
unbranched;  leaves  pinnately  parted;  exterior  involucre  small;  "achenia 
winged,  broadly  oval,  sometimes  with  2  short,  subulate  teeth";  rays 
3-toothed  at  the  summit,  twice  as  long  as  the  interior  involucre. — ^Zufii 
Village,  Ariz.,  at  6,700  feet  altitude  (157). 

Thblesperma*  LONGiPESj  Gr^y  (PI.  Wright.  1,  109). — '^Sufirutescent"; 
glabrous,  much  branched ;  branches  short  and  leafy ;  leaves  3-5-parted ; 
segments  linear-filiform ;  peduncles  1  °  long,  almost  filiform,  terminated  by 
a  single  rayless  head ;  inner  series  of  involucral  scales  with  broad  scarious 
margins ;  outer  series  small  and  obtuse ;  achenium  without  pappus  (merely 
a  very  small  crown-like  border),  slender,  terete  or  nearly  so,  and  tubercu- 
late-rugose  on  the  back  ;  chaff  not  adhering  to  the  cast-off  achenia. — Camp 
Bowie,  Ariz.  (451). 

*  Thblksperma,  Less. — Heads  heterogamoas,  radiate;  flowers  of  the  ray  neutral,  in  a  single  series; 
disk-flowers  fertile ;  heads  often  homogamons  from  the  rays  being  absent>.  Involucre  double,  broadly 
catnpanulate ;  the  inner  series  of  subeqnal  membranaceous  scales,  which  are  united  more  than  half-way 
to  the  summit ;  the  exterior  series  of  a  few  small  bracts.  Receptacle  flat  with  many  flat  scarious  palets 
which  subtend  the  flowers  of  the  disk.  Ray-flowers,  when  present,  ligulate,  spreading;  disk-flowera 
regular,  limb  broadly  cylindrical  or  narrowly  campanulate,  4-5-cleft.  Anthers  obtuse  at  base  and  entire; 
styles  of  the  disk-flowers  papillose-puberulent  at  the  apex,  terminated  by  an  acute  appendage.  Achenia 
linear  or  linear-oblong,  somewhat  obcompressed  truncate  at  the  apex  and  erostrate,  with  two  retrorsely 
pectinate-ciliate  awns  or  naked.  Rays,  when  present,  yellow ;  disk  sometimes  purplish.  Achenia 
smooth  or  tubercnlate. — Bbnth.  &.  Hook. 
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Thelespebma  gracilis,  Gray. — Erect,  much  branched  above,  smooth; 
leaves  pinnately  5-7-parted,  the  divisions  Hnear  and  somewhat  rigid ;  heads 
hemispherical,  on  peduncles  4-6'  long;  outer  series  of  involucral  scales 
obtuse  or  acutish;  inner  series  acutish,  with  margin  slightly,  if  at  all, 
scarious;  rays  none.  ("Achenia  oblong-linear,  crowned  with  two  stout  sub- 
ulate persistent  spreading  retrorsely  pectinate-hispid  awns.'* — Porter  and 
Coulter  in  Fl.  Col.  p.  72.) — ^Arizona,  Loew. 

Cosmos*  bipinnatus,  Cav.,  var.  pabviflorus.  Gray.  (Cosmos  parvi- 
floras  J  H.  B.  K.) — ^Annual,- erect,  6-12'  high,  glabrous,  leafy;  leaves  petioled 
bipinnately  parted;  segments  narrowly  linear  or  capillary;  outer  series 
of  involucral  scales  lanceolate,  acuminate,  as  long  as  or  exceeding  the 
inner,  obtuse,  and  somewhat  scarious-margined  ones ;  outer  achenia  short, 
and  the  inner  ones  somewhat  longer-beaked;  awns  variable  in  number, 
2-4. — ^Arizona  (639)  and  New  Mexico. 

BiDENS  TENDiSECTA,  Gray. — ^Annual,  glabrous,  branching  from  the  base, 
leafy ;  leaves  bipinnately  parted ;  segments  entire  (rarely  again  divided)  and 
lanceolate ;  scales  of  the  involucre  linear,  hirsute,  especially  at  base ;  rays 
(4-7)  hardly  exceeding  the  disk ;  "  achenia  attenuate-linear,  glabrous  sub- 
tetragonal"  ;  awns  nearly  as  long  as  the  achenia  and  very  strongly  down- 
wardly barbed. — Colorado,  in  the  Arkansas  Valley  (544). 

BiDENS  FCENicuLiFOLiA,  DC. — Tall,  branching,  glabrous,  or  with  the 
youngest  branches  puberulent ;  leaves  2-3  times  pinnately  divided ;  seg- 
ments entire  or  sometimes  lobed ;  involucre  with  the  outer  scales  linear, 
ciliate,  and  nearly  as  long  as  the  inner  ones,  which  are  oval,  with  yellowish, 
scarious  margins ;  rays  large,  5-6,  8''  long,  oval,  deep  yellow,  with  plain, 
brown  veins.  Achenia  (I  have  not  seen)  given  by  Dr.  Gray  in  PI.  Wright. 
2,  p.  90,  as  2^  lines  long  (the  "vai.  acheniis  minoribus^^)^  and  by  DC.  Prod. 
V,  p.  603,  as  3-3^  lines  long,  and  linear-tetragonal,  hardly  scabrous  at  the 
apex,  2-awned. — Sanoita  Valley,  Southern  Arizona  (671). 

BiDENS  HETEROPHYLLA,  Ort.  ?  var.  ? — Ercct,  smooth;  lower  leaves 
petioled,  pinnately  "  5-7-parted'' ;  segments  distant,  linear,  entire,  the  terminal 

*  COSMOS;  Cav. — Differs  from  Theleapemia  in  the  iDoer  series  of  involacral  scales  Dot  being  connate 
to  or  above  tlie  middle  and  the  rays  being  rose-  or  violet-colored,  and  from  Bidena  in  the  achenia  being 
more  or  lees  rostrate  at  the  apex. 
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one  much  longer  than  the  others,  4'  long  and  3''  wide ;  upper  leaves  sessile. 
3-parted ;  outer  series  of  involucral  scales  lanceolate,  ciliate,  as  long  as  the 
broadly  margined  inner  series.  Flowers  in  my  specimen  are  all  too  young. 
Mr.  Watson  has  kindly  compared  it  for  me,  and  pronounces  it  the  same  as 
1233  of  Mr.  Wright's  collection. 

L APHAKIA  Stansburii,  Torr. — Utah. 

"Laphamia  megalocephala,  Watson  (Amer.  Naturalist,  7,  301). — 
Scabrous -pubescent ;  stems  diflFusely  branched,  a  foot  high  ;  branches  sim- 
ple ;  leaves  alternate,  broadly  ovate,  2-3  lines  long,  smaller  upon  the 
branches,  entire,  very  shortly  petioled ;  heads  large,  2-3  lines  in  diameter, 
terminal  and  solitary,  discoid,  many-flowered ;  achenia  compressed,  hispid ; 
pappus  none. — ^With  nearly  the  habit  of  the  last.  Nevada."  I  have 
quoted  the  description  from  Mr.  Watson.  The  specimen  I  have  not  seen. — 
Plate  XI.  Figure  1.  A  branch,  natural  size.  2.  A  single  flower.  3.  Style 
and  stigma.     4.  .     5.  Stamen.     Enlarged  about  10  diameters. 

Perityle  *  Emoryi,  Torr.  (Bot.  Mex.  Bound,  p.  82). — "Sparsely  hirsute 
as  well  as  glandular :  leaves  round-cordate  or  fan-shaped  in  outline,  5-9- 
cleft  and  the  lobes  copiously  incised,  the  upper  alternate  and  less  lobed : 
scales  of  the  involucre  rather  broad :  rays  short,  white,  broadly  oval :  style- 
appendages  oblong  and  obtuse:  akenes  narrowly  oblong,  hispid- ciliate: 
awn  of  the  pappus  only  one,  very  slender,  sparsely  barbellate  above" 
(Gray  in  Fl.  Cal.  1,  p.  397).     I  have  not  seen  the  species.     Arizona. 

RiDDELLiAf  CooPERi,  Gray  (Proc.  Amer.  Acad,  vii,  p.  358). — "A  foot 

*  *'  Perityle,  Bentb. — Heads  many-flowered,  with  pistillate  rays,  or  occasionally  none ;  the  flowers 
all  fertile.  Involncre  campanQlate,  of  nearly  eqoal  scales,  slightly  carinate  on  the  back,  in  a  single  or 
double  series.  Beceptacle  flattish  or  conical,  naked.  Rays  3-toothed ;  disk-corollas  4-toothed ;  the  tobe 
glandular.  Style-branches  tipped  with  (or  insensibly  changing  into)  a  short  and  obtnse  or  more  com- 
monly sabolate  or  flliform,  hairy  appendage.  Akenes  oblong,  flat  (laterally  compressed),  dark-colored, 
bordered  by  a  cartilaginoQs  mostly  ciliate-bearded  margin.  Pappus  a  series  of  hyaline  or  setiform 
scales,  usually  more  or  less  united  into  a  cup  or  crown,  and  commonly  a  slender  awn  from  one  or  both 
margins. — Rays  white  (or sometimes  yellow?) :  disk-flowers  yellow." — Gray,  Fl.  Cal.  1,  p.  396. 

tRiDDELLiA,  Nntt. — *' Heads  several-flowered,  with  3  or  4  pistillate  rays  and  5  to  12  disk- 
flowers,  all  fertile.  Involucre  narrow,  cylindraceons,  of  4  to  10  linear-oblong  and  coriaceous  equal 
woolly  scales,  which  are  connivent  but  distinct,  except  at  the  very  base,  and  a  few  thinner  or  scarious 
ones  within,  sometimes  a  narrow  external  bract  or  two.  Receptacle  flat,  naked  and  smooth.  Rays 
large  for  the  size  of  the  head,  very  broad,  abruptly  contracted  at  the  base  into  a  short  tube,  truncate  and 
3-lobed  at  the  end,  5-7-nerved  (the  nerves  converging  and  uniting  in  pairs  within  the  lobes),  becoming 
papery,  persistent  on  the  akene.  Disk-corollas  eiongated-cylindraceous,  with  a  very  short  proper  tube, 
5-toothed  at  summit;  the  teeth  glandular.     Anthers  linear,  minutely  sagittate,  or  emarginate  at  base. 
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or  two  high,  tomentose-canescent ;  somewhat  naked  with  age :  leaves  nar- 
rowly linear,  entire,  minutely  punctate :  heads  solitary  on  filiform  peduncles 
terminating  the  branches:  akenes  glabrous:  pappus  of  oblong  erose- 
laciniate  chaflFy  scales,  about  a  quarter  the  length  of  the  glandular  disk 
corolla."  Not  having  the  specimen,  I  have  been  obliged  to  quote  the  above 
from  Fl.  CaL  1,  p.  373.     Arizona. 

EiDD£X.LiA  TAGETiNA,  Nutt. — ^A  foot  high,  floccosc-woolly  or  smoother 
with  age,  much  branched ;  leaves  sessile,  narrowly  spatulate  or  oblanceo- 
late,  8-18''  long;  heads  in  clusters  on  the  ends  of  the  branches;  scales  of 
the  pappus  entire,  about  (or  more  than)  half  as  long  as  the  tube  of  the  disk- 
flowers;  rays  somewhat  puberulent  externally. — Camp  Bowie,  Ariz.  (463), 
and  Alcadonis,  N.  Mex.  (82). 

Ch^nactis  Douglasii,  Hook.  &  Am. — Colorado,  about  South  Park 
(481,  482) ;  also  from  Nevada  and  Utah. 

Cfl-fiNACTis  8TEVIOIDE8,  Hook.  &  Am. — Independence  Valley,  Nevad«9. 

Hymenopappus  luteus,  Nutt. — Arizona,  Colorado,  and  New  Mexico. 

Hymen OPAPPUS  flavescens.  Gray  (PI.  Fendl.  p.  97). — Leaves  less  dis- 
sected and  divisions  larger  than  in  the  following  variety,  in  which  the 
flowers  are  a  real  yellow. — ^A  somewhat  variable  species.     Colorado. 

Hymenopappus  canescens,  var.  cano-tomentosus.  Gray  (PI.  Wright.  2, 
p.  94,  and  PI.  Fendl.  p.  97). — Erect,  floccose-tomentose ;  leaves  bipinnately 
parted ;  segments  3''  long  and  i''  wide ;  inflorescence  in  a  cymose  panicle ; 
heads  ^'  in  diameter ;  scales  of  the  involucre  with  petaloid  and  somewhat 
scarious  tips  ;  chaflF  of  the  pappus  entire,  oval,  one-half  or  one-third  as  long 
as  the  tube  of  the  corolla ;  achenia  turbinate,  obscurely  3-5-angled,  15- 
nerved,  villose. — Western  New  Mexico,  Loew. 

Bahia  leucophylla,  DC. — Nevada. 

Bauia  absinthifolia,  Benth.,  var.  dealbata,  Gray. — Erect,  branch- 
ing from  a  sub-ligneous  root,  canescent-tomentose ;  leaves  oblong,  trifid 
at  base,  with  middle  division  often  toothed  toward  the  apex  or  entire, 
linear-lanceolate  obtuse ;  heads,  including  the  rays,  8''  in  diameter ;  invo- 

Style-branches  of  the  disk-flowers  short,  trancate-cnpitate  at  the  apex.  Akenes  narrow,  terete  or  nearly 
so,  obscurely  striate  or  angled,  glabrous,  or  in  one  species  cobwebby-villons.  Pappus  of  4  to  6  hyaline 
neryeless  and  pointless  chaffy  scales. — Low  and  branching  woolly  herbs-,  probably  all  jierennial ;  with 
alternate,  spatulate  or  linear  leaves,  either  entire,  or  the  radical  ones  piunately  incised,  and  corymbose 
small  heads  of  golden  yellow  flowers."— Gray,  Fl.  Cal.  1,  p.  372. 
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lucral  scales  lanceolate,  thin,  canescent,  acutish;  pappus  scales  oblong, 
scarious,  as  long  as  the  tube  of  the  disk-flower,  with  a  strong*  midrib,  which 
does  not  reach  the  apex;  achenia  long-cylindrical  or  clavate,  obscurely 
angled,  pubescent.  Entire  plant  densely  covered  with  a  close,  white 
tomentum,  which  may  be  readily  rubbed  ofi: — Camp  Grant,  Ariz.,  at  5,300 
feet  altitude  (457). 

Hymenothbix*  Wrightii,  Gray  (PL  Wright.  2,  p.  97).— Erect,  2-3^ 
high,  glabrous,  diffusely  branched ;  lower  leaves  bi-  or  tripinnately  parted, 
divisions  filiform;  upper  ones  entire  or  trifid,  with  the  divisions  entire; 
involucre  loose,  inner  series  broadly  hyaline-margined,  purple-tipped; 
pappus  of  12-15  scales,  the  awn  of  which  is  as  long  or  nf^arly  as  long  as 
the  scale  portion.  Achenia  narrowly  turbinate,  black,  densely  silky-vil- 
lous ;  rays  none. — Camp  Grant,  Ariz.  (763). 

Htmenothrix  Wislizenii,  Gray  (PI.  Fendl.  p.  102). — Erect,  puberu- 
lent,  branching;  lower  leaves  bipinnately  parted,  upper  ones  trifid  or  entire; 
lobes  linear  or  linear  lanceolate ;  rays  bright  sulphur-yellow,  three-lobed ; 
disk-flowers  merely  lobed,  yellow ;  pappus  of  12-15  awns,  which  are  bar- 
bellate  above  and  slightly  expanded  into  hyaline  wings  below;  achenia 
whitish  and  somewhat  silky-villous. — Cottonwood,  Arizona,  at  4,300  feet 
altitude  (350). 

ViLLANOVAt  CHRYSANTHEMOiDES,  Gray  (PL  Wright.  2,  p.  96). — Erect, 

*  H  YMENOTHRix,  Gray  (PI.  Fendl.  p.  102). — ^Heads  beterogamoas,  or  in  absence  of  rays  bomogamoos ; 
rays  wben  present  fertile  and  in  a  single  series ;  disk-flowers  perfect.  Involnore  turbinate  or  narrowly 
campanalate,  the  appressed  membranaceons  bracts  in  two  series,  the  interior  of  which  have  the  margins 
and  apices  scarioas  or  more  or  less  colored ;  the  exterior  are  shorter  acd  narrower,  and  slightly,  if  at 
all|  scarious.  Receptacle  small  and  naked.  Disk-flowers  narrowly  campanulate  and  the  limb  deeply 
5-lobed  or  5-cleft.  Anthers  sagittate  at  base  with  small  anricles.  Styles  of  the  disk-flowers  with  long 
branches,  which  are  terminated  by  broad  and  acute  or  short  subulate  appendages.  Acbenia  narrowly 
turbinate  and  more  or  less  silky-villous.  Pappus  of  many  hyaline,  awn-tipped  scales. — Erect,  diffasely 
branching  herbs,  which  are  smooth  or  a  little  pilose.  Leaves  alternate,  once  or  twice  pinnately  parted  or 
the  upper  ones  simple.  Heads  middle-sized,  irregularly  paniculate  or.  corymbose.  Corollas  yellow  [or 
purplish]. — Benth.  &  Hook. 

t  ViLLANOVA,  Lagasca. — Heads  heterogamons,  radiate;  ray- and  disk- flowers  both  fertile,  or  some- 
times the  innermost  flowers  sterile.  Involucre  campanulate,  the  few  broad  herbaceous  bracts  sub-equal, 
subtending  the  ray-flowers,  or  even  almost  embracing  their  achenia.  Small  I'eceptacle  naked.  Ray- 
flowers  ligulate,  the  blade  small,  3-toothed.  Disk-flowers  regular,  tubular;  limb  5-cleft,  campanulate. 
Anthers  sagittate  at  base,  with  small  auricles.  Styles  of  disk-flowers  haviug  a  short  acute  appendage 
terminating  the  branches;  acbenia  cuneate-obloug,  truncate,  attenuated  at  base,  more  or  less  S-augled, 
the  exterior  strongly  and  the  interior  slightly  compressed  ux>on  the  back,  smooth,  naked. — Diffuse,  gland- 
ular, pubescent  herbs.  Inferior  leaves  opposite,  sometimes  the  superior  alternate,  ternately  or  pinnately 
dissec'ed  or  often  only  few- lobed.  Heads  small  or  middle-sized,  peduncled,  irregularly  paniculate  or 
corymbose.    Corolla  yellow.    Acbenia  smooth. — Benth.  &  Hook. 
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simple  or  branching  toward  the  summit ;  leaves  1-2-temately  parted,  the 
divisions  spatulate  or  oblanceolate,  obtuse,  simple  or  lobed ;  scales  of  the 
involucre  equal,  acuminate,  in  2-3  series;  ray-flowers  about  15  (disk-flowers 
many)  ;  blade  toothed  or  lobed ;  tube  of  the  disk-flowers  externally  glandu- 
lar-hairy; achenia  narrowly  turbinate  or  clavate,  black,  slightly  quad- 
rangular, smooth,  ribbed  or  striate,  and  longer  than  the  corolla;  pappus 
none  — ^Arizona  (812,  609). 

Palafoxia  linearis.  Lag.  (vide  Botany  of  Fortieth  Parallel,  p.  424). — 
Arizona. 

Palafoxia  Hookebiana,  T.  &  G.  ?,  probably  var.  subradiataj  T.  &  G.— 
6-1 2'  high,  simple  or  branched ;  leaves  linear  or  linear-lanceolate,  hirsute, 
1-1^'  long;  pedicels  and  flowers  viscidly  glandular-hairy;  scales  of  invo- 
lucre lanceolate,  acute,  sub  2-seried;  rays  variable,  large  or  small,  regularly 
or  iri'egularly  3  cleft ;  pappus  (ray)  reduced  to  small  obtuse  scales,  half  a 
line  long;  achenia  sub  4-angled,  hairy,  broadly  clavate ;  disk-flowers  deeply 
5-parted ;  tube  long  and  slender,  or  short  and  thick ;  pappus  of  5-8  lanceo- 
late or  oblong  scales,  which  are  nearly  as  long  as  the  hairy,  clavate  achenia. — 
A  plant  which  appears  to  be  variable  in  almost  everything  about  the  flower 
except  the  disk-achenia.     Deserts  of  New  Mexico,  Loew. 

PoBOPHYLLUM*  MACBOCEPHALUM,  DC. — ^Annual,  erect,  glabrous ;  lower 
leaves  linear,  upper  broadly  oval  (all  petioled  and  glaucous)  and  sinuate- 
dentate;  marginal  glands  nearly  a  line  long  and  half  as  wide;  flowers 
solitary,  temiiDating  the  pedicels,  which  are  hollow  and  dilated  above;  scales 
of  the  involucre  linear,  10''  long,  with  one  or  two  lines  of  glands  1  J''  long 
and  ^'  wide ;  achenia  clavate,  hairy ;  pappus  fulvous,  rough,  with  delicate 
hairs,  nearly  or  quite  as  long  as  the  slender  flower-tube ;  limb  of  the  flower 
dark  brown. — ^A  striking  species,  found  usually  on  or  near  limestone  rocks. 
Sanoita  Valley,  Arizona,  at  4,500  feet  altitude  (682). 

*  PoROFHTLLUM,  Vaillant. — Head  several-  to  many-flowered,  with  all  the  flowers  perfect.  luvolucre 
cyliudrical  or  cyliadraceouSi  of  5  to  10  oblong  or  linear  eqnal  scales  in  a  single  series.  Receptacle  small, 
naked.  Corollas  with  a  slender  or  filiform  tnbe  and  a  narrow  5-cleft  limb.  Style-branches  slender, 
tipped  with  a  snbnlate- filiform  hispid  appendage.  Akenes  long  and  slender,  nearly  terete,  striate  or 
angled.  Pappos  of  oopions,  rather  rigid,  scabrons,  capillary  bristles,  about  the  length  of  the  corolla. — 
Herbs  glabrons  and  often  glancons;  with  slender  branches  terminated  by  pedunculate  heads  of  yellow, 
whitish,  or  purplish  flowers,  and  alternate,  or  below,  opposite  leaves ;  these  and  the  scales  of  the  involucre 
marked  by  scattered  immersed  oil-glands,  in  the  manner  of  Tagetes,  &o.,  therefore  strong-scented. — Gray, 
Fl.  Cal.  1,  p.  398. 
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Tagetes*  miceantha,  Cav. — ^Annual,  smooth,  2-6'  high ;  stem  simple 
or  nearly  so ;  leaves  opposite,  entire  and  filiform  or  pinnately  parted,  and 
the  divisions  filiform ;  flowers  terminal ;  scales  of  the  involucre  in  a  single 
series  somewhat  united  at  base,  abruptly  truncate  and  sometimes  bristle- 
tipped  ;  rays  white,  1-3  in  a  head,  1-2^'  long,  entire  or  slightly  denticulate ; 
disk-flowers  about  5 ;  pappus  of  two  rough  awns  nearly  as  long  as  the 
distinctly  striate  linear  achenia,  and  of  2-3  scales  half  as  long  as  the  awns, 
which  they  sometimes  enclose. — Sanoita  Valley,  Southern  Arizona,  on 
rocky  hillsides  (616). 

PECTisf  FiLiPES,  Gray. — ^Annual,  much  branched;  leaves  smooth, 
narrowly  linear,  12-18''  long,  less  than  1"  wide,  with  nmnerous  glands, 
2-3  bristles  on  either  side  at  base ;  peduncles  capillary,  more  than  an  inch 
long;  involucre  of  five  lanceolate  scales,  with  more  or  less  scarious  margins, 
frequently  gland-bearing ;  rays  exserted  half  their  length,  not  more  in 
number  than  the  disk-flowers  (5) ;  disk-flowers  half  as  long  as  the  rays ; 
achenia  linear,  hairy ;  pappus  usually  of  two  stiflSsh  awns,  which  are  some- 
what thickened  at  base  and  slightly  scabrous  above,  or  occasionally  reduced 
to  one  awn  and  a  crown  of  minute  scales.  An  exceedingly  variable  species, 
which  Bentham  and  Hooker,  in  Gen.  Plant.,  have  assigned  to  the  older  P. 
TaHscana,  Hook.  &  Am.  I  can  see  no  warrant  for  this,  if  the  description 
in  Bot.  Beechey  be  correct.  It  should,  however,  be  stated  that  the  plant 
appears  there  to  have  been  described  from  imperfect  material,  and  more 

*Ta6BTE8,  Linn.— Headti  heterogamons, radiate;  ray-  and  disk-flowers  both  fertile,  or  heads  some- 
times bomogamons,  the  rays  being  absent.  Involocre  cylindricali  the  bracts  l-seried  and  more  or  less 
nnited,  rarely  a  single  small  exterior  bract  is  present.  Beceptacle  flat,  often  small,  naked  or  somewhat 
alveolate-fimbrillate.  Ray-corolla  lignlate ;  disk-flowers  perfect  and  fertile,  regular,  tobnlar,  the  limb  * 
often  enlarged,  5^1efr.  Anthers  at  base  obtnse,  entire.  Style-branches  of  the  disk-flowers  slender,  truncate, 
penicillaie  or  short  append icii late.  Achenia  linear,  attenuate  at  base,  compressed  or  angled,  hardly 
striate,  with  a  [somewhat]  ognspicuons  callosity  at  base.  Pappus  variable  [in  our  species,  micra«<Aa,  of 
2  awns  and  2-3  shorter  scales ].^Ereet,  branching  or  diffuse  glabrous  herbs,  with  the  leaves  and  involucre 
having  distinct,  strongly  scented  glands. — Benth.  &  Hook. 

IPectis,  Linn. — Heads  heteiogamous,  radiate;  ray-flowers  in  a  single  series  and  fertile,  as  the 
disk-flowers  also.  Involucre  cylindrical  or  campanulate,  the  free,  equal  bracts  in  a  single  series.  Recep- 
tacle small,  naked.  Rays  with  a  small  or  narrow  blade,  spreading,  entire  or  3-toothed ;  disk-flowers 
perfect,  the  ampliate  tube  short,  equally  or  unequally  5-cleft.  Anthers  obtuse,  sub-entire  at  the  base. 
Styles  of  the  disk  flowers  elongated,  slender,  somewhat  hairy,  with  very  short,  obtuse  branches. 
Achenia  linear,  somewhat  angled,  delicately  striate.  Pappus  of  few  or  many  bristles,  nftener  smaller, 
fewer  or  simply  reduced  to  scales  in  the  ray  than  in  the  disk,  or  sometimes  consisting  entirely  of  small 
scales  resembling  a  crown,  or  with  these  and  the  bristles  intermixed. — Herbs,  the  leaves  and  involucral 
scales  of  which  often  abound  in  strong-scented  glands.  Flowers  yellow  [in  P.  imberbis  purple]. — Bbnth. 
d^  Hook. 
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perfect  specimens  may  have  enabled  those  authors  to  place  P.  jUipes  tmder 
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P.  Taliscana  with  certainty.  Dr.  Gray,  Fl.  Cal.  1,  p.  400,  still  considers 
them  distinct. — Southern  Arizona  (539)  In  one  specimen,  I  find  three 
awns  to  the  disk-flowers,  which  alternate  with  three  scales,  each  half  as 
long  as  the  achenium. 

Pectis  ANGUSTiFOLTA,  Torr. — Low,  much  branched,  annual,  1-6'  high ; 
leaves  slightly  connate  and  bristle-ciliate  at  base,  bearing  many  oval  glands, 
as  also  do  the  scales  of  the  involucre ;  pappus  in  both  ray-  and  disk-flowera 
a  mere  crown  of  small  and  somewhat  dentate  scales,  or  in  some  of  the  outer 
flowers  of  the  head  of  one  or  two  awns,  when  it  is  P.  fastigiata^  Gray  (PI. 
Fendl.  p.  62) ;  achenia  a  little  hairy. — ^A  very  much  dwarfed  form  of  the 
species,  not  over  half  an  inch  high,  is  in  the  collection,  obtained  by  Dr. 
Loew,  probably  from  New  Mexico.     Colorado  (467). 

Pectis  papposa,  Gray. — * 'Annual,  glabrous,  diffusely  much  branched, 
a  span  to  a  foot  high,  'lemon-scented':  leaves  elongated-linear  (2-3'  long, 
less  than  a  line  wide),  fiimished  with  very  few  bristles  at  base:  heads 
slender-peduncled,  scattered  or  corymbose,  about  20-flowered :  scales  of  the 
involucre  6-8-linear ;  rays,  elongated,  linear-oblong :  pappus  in  the  ray  a 
scaly  crown,  in  the  disk  of  15-20  capillary  and  very  unequal  barbellate 
bristles.  PI.  Fendl.  p.  62."  Not  having  access  to  satisfactory  specimens 
of  the  above  species,  I  have  been  obliged  to  appropriate  the  above  complete 
description  from  Fl.  Cal.  1,  p.  399. — Obtained  by  the  Expedition  in  Arizona. 

Pectis  tenella,  DC. — Low  and  diffusely  branched,  smoothish ;  leaves 
1-2'  long,  nearly  a  line  wide;  margins  slightly  revolute  and  bearing  a  few  oval 
glands ;  rays  twice  (or  nearly  so)  as  long  as  the  scales  of  the  involucre, 
pappus  (ray)  a  few  small  scales  or  rarely  with  an  awn ;  disk-flowers  about  10, 
two-thirds  as  long  as  the  ray ;  pappus  (disk)  of  about  15  very  unequal  and 
strongly  upwardly  barbed  bristles;  achenia  sub-angled  and  hairy.  My 
specimens  do  not  at  all  accord  with  the  description  in  DC.  Prod.  vol.  v,  p. 
99,  and  I  am  unable  to  separate  them  clearly  from  the  above  description  of 
P.  papposa.  Mr.  Watson,  however,  has  kindly  compared  them  at  Cambridge 
for  me,  and  I  accept  his  conclusion. — Camp  Bowie,  Ariz.  (446);  also 
obtained  by  Dr.  Loew  from  Mount  Tumbull,  in  the  same  region. 

Pectis   longipes.   Gray   (PI.  Wright.   2,  p.  69). — Annual,   diffusely 
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branched;  branches  procumbent  or  ascending,  conspicuously  angled  and 
striate,  smooth ;  leaves  1-2'  long,  half  a  line  wide,  the  margins  copiously 
provided  with  roundish,  brown  glands,  with  several  long  bristle-like  hairs  at 
base ;  peduncles  3-6'  long,  with  several  small  scale*like  bractlets,  filiform ; 
involucral  scales  linear-lanceolate,  glandless  or  with  but  a  single  gland ; 
ray-flowers  7''  long,  pappus  (ray)  of  two  strong  awns ;  disk-flowers  4"  long, 
pappus  (disk)  of  many  unequal  and  scabrous  bristles;  achenia  reddish, 
angled  and  roughish. — ^A  well-marked  species  from  the  Sanoita  Valley, 
Arizona  (635). 

Pectis  imberbis.  Gray  (PL  Wright.  2,  p.  70). — Erect,  much  branched 
herb,  1-2°  high,  smooth;  leaves  scattered,  few,  gland-dotted,  filiform,  2-3' 
long;  inflorescence  paniculate-cymose ;  pedicels  bracteolate ;  involucre  scales 
lanceolate,  obtuse,  enfolding  the  ray-achenia;  ray-flowers  purple  (as  are 
also  those  of  the  disk  and  also  the  involucre  scales);  blade  oval  and 
twice  as  long  as  the  tube;  disk-flowers  with  the  tube  short  and  limb  dilated 
upwardly,  very  slightly  bilabiate,  a  dark  gland  on  each  lobe.  Achenia 
(disk  and  ray)  narrow,  hairy;  pappus  of  two  small  scales,  with  smaller 
ones  between,  and  some  more  or  less  lacerate.  The  plant  emits  a  tere- 
binthinate  odor,  and  is  almost  as  naked  as  though  it  had  no  leaves.^— Sanoita 
Valley,  Arizona  (636). 

Pectis  pbosteata,  Cav. — Prostrate,  branching  herb,  puberulent;  leaves 
broadly  linear  or  lanceolate  (1'  long  and  1^"  wide),  entire,  and  strongly 
bristle-ciliate  at  base;  heads  sessile  and  somewhat  congested;  involucre  of 
five  oval  scales,  which  are  truncate  at  top  and  hyaline  on  the  margins,  not 
embracing  the  ray-achenia;  limb  of  the  ray-corolla  less  than  twice  as  long 
as  the  tube,  and  both  combined  shorter  than  the  achenium;  pappus  (ray) 
of  2-4  lanceolate,  acute,  somewhat  lacerate  scales,  which  are  half  as  long 
as  the  hairy  achenium ;  disk-flowers  almost  cylindrical,  and  not  longer  than 
the  five  lanceolate,  hyaline,  and  very  acute  scales  of  the  pappus.  Achenia 
narrow  and  hairy  (almost  hairy-tufted  at  the  apex).  The  dark  glands  are 
scattered  throughout  the  entire  blade  of  the  leaf. — Dry  open  plains  of 
Southern  Arizona  (722). 

Helenium  autumnale,  L. — Utah. 

Helenium  Hoopesii,  Gray. — Sierra  Blanca,  Arizona,  at  11,500  feet 
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altitude  (808).  This  plant  was  found  blooming  higher  and  later  than  any 
other  species  in  Arizona.  From  the  summit  of  Mount  Graham,  at  9,000 
feet,  we  have  the  variety  "canescens,  pube  lanulosa  decidua  indutum" 
(Gray),  some  heads  of  which  have  the  rays  almost  entirely  wanting. 
(404.)  For  a  recent  arrangement  of  the  genus  by  Professor  Gray,  see 
Proc.  Amer.  Acad  ix,  p.  202  et  seq. 

Gaillardia  aristata,  Pursh. — Perennial,  6'-2°  high,  pubescent  (un- 
branched?);  lower  leaves  linear-lanceolate,  obspatulate  or  pinnatifid,  on 
long-margined  petioles,  upper  ones  sessile  and  usually  entire;  heads  2-4' 
in  diameter;  rays  1'  or  more  long,  usually  entire,  yellow;  pappus  of  the 
ray-flowers  somewhat  shorter  than  that  of  the  disk;  tube  of  the  disk- 
flowers  short,  limb  cylindrical,  glandular-hairy  above,  and  with  the  lobes 
bristle-tipped;  scaly  pappus  lanceolate,  one-quarter  as  long  as  the  limb, 
midrib  produced  into  an  awn  nearly  as  long  as  the  disk-flower;  achenia 
slightly  hairy;  bristles  of  the  receptacle  stout,  3-4  times  as  long  as  the 
achenia,  tliickened  at  the  base. — Colorado,  in  South  Park  (483 ). 

Gaillardia  pulchella,  Fougeroux. — Erect,  branching,  smooth;  lower 
leaves  petioled,  lanceolate-spatulate,  upper  ones  sessile,  broadly  lanceolate 
or  oblong;  peduncles  4-6'  long;  scales  of  the  involucre  in  two  series  (the 
inner  shorter),  tips  much  attenuated;  rays  orange-colored,  cuneate,  deeply 
three-lobed;  disk-flower  lobes  purple,  glandular-hairy,  drawn  out  into  a 
bristle  tip;  pappus  (disk)  with  the  scales  broadly  oblong  and  the  midrib  as 
long  as  the  flowers ;  awns  of  the  receptacle  thickened  and  hardened  at 
base,  four  times  as  long  as  the  achenium,  which  is  densely  covered  with  fer- 
ruginous hair  (or,  as  expressed  by  Torrey  and  Gray,  "involucrate  with  a 
villous  ferruginous  tuft").  This  and  the  above  species  often  closely  resem- 
ble one  another  in  the  flowers.  Indeed,  in  a  specimen  from  the  Laramie 
Mountains,  named  by  Dr.  Gray  G.  aristata^  I  find  the  hairy  achenium  much 
more  like  that  of  G.  pulchella  (which,  from  the  unbranched  stem  and  pin- 
natifid  leaves),  it  can  hardly  be  — Cottonwood,  Arizona  (345). 

Actinella  ACAtiLis,  Nutt. — South  Park,  Colorado,  at  12,000  feet  ele- 
vation (457). 

Actinella  argentea,  Gray  (PI.  Fendl.  p.  100). — Stem  at  base,  short, 
thick,  woody,  and  branched  almost  as  in  A.  acaulis  and  leafy;  above  slender. 
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with  a  few  leaves,  and  terminating  in  a  leaflesa  peduncle  2-4  inches  long; 
lower  leaves  3-nerved,  spatulate,  tapering  into  a  petiole,  upper  leaves  sessile 
and  spatulate,  all  (as  also  the  stem  and  involucre)  densely  silky-pubescent; 
involucral  scales  thickish  and  lanceolate,  in  2-3  series,  and  not  longer  than 
the  disk-flowers;  rays  about  15,  cuneate,  3-lobed,  nearly  6''  long;  hyaline 
scales  of  the  pappus  broadly  ovate,  short-awned,  glistening;  achenia  hairy, 
cuneate. — This  beautiful  little  species  was  obtained  from  Santa  F^,  N. 
Mex.  (5),  where  it  was  first  detected  by  Mr.  Fendler  in  1847. 

AcTiNELLA  RicHARDsoNii,  Nutt. — South  Park,  Colorado  (484);  also 
from  Western  New  Mexico,  Loew. 

AcTiNELLA  GRANDiFLOBA,  T.  &  G. — Several  erect  branches,  6-12'  high, 
from  the  short  stem ;  eiitire  plant  more  or  less  densely  covered  with  a  long, 
loose  wool;  lower  leaves  pinnately  or  sometimes  bipinnately  parted,  the 
divisions  linear ;  petioles  margined  with  dilated  and  sheathing  bases ;  invo- 
lucre densely  woolly;  scales  linear^  acute,  about  as  long  as  the  hemispherical 
disk;  head  (including  the  rays)  1^-2^'  in  diameter;  rays  oblong  or  cuneate, 
6-12''  long.  Apex  somewhat  truncate,  3-toothed  or  lobed;  disk-flower 
lobes  rather  short  and  obtuse,  glandular-haiiy ;  achenia  roughish-hairy, 
with  from  6-8  thin,  lanceolate,  acute  pappus-scales. — In  Colorado,  the 
most  striking  plant  blooming  at  an  altitude  of  12,000  feet  (578). 

AcTiNELLA  SCAPOSA,  Nutt.,  var.  LINEARIS,  Nutt — Perennial,  villous  or 
cinereous-pubescent;  scapes  numerous,  from  a  much-branched  caudex; 
leaves  many,  narrowly  linear,  2-4'  long  and  hardly  a  line  wide,  glandular- 
dotted  petioles  expanded  into  sheathing  bases;  scapes  4-12'  long,  terminat- 
ing in  a  single  head,  which,  with  the  rays,  is  18"  across;  scales  of  the  invo- 
lucre in  two  series,  oblong,  obtuse  and  quite  villous;  rays  oval  or  cuneate, 
oblong,  3-toothed,  the  tube  hairy;  achenia  pyriform,  hairy,  of  five  oblong  or 
oval  scales,  with  or  without  short  awns ;  disk-flowers  with  almost  no  tube, 
and  an  upwardly  dilated,  gland-dotted  limb,  the  lobes  obtuse,  short,  and 
glandular-hairy;  achenia  as  in  the  ray,  except  that  the  pappus  is  conspicu 
ously  tipped  with  a  bristle-like  awn. — Covero,  N.  Mex.  (104). 

Achillea  Millefolium,  L. — ^Nevada,  Utah,  Colorado,  and  Arizona,  in 
the  pine  region  of  the  White  Mountains. 
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Leucampyx*  Newbebbyi,  Gray  (Porter  and  Coulter  in  Fl.  Colorado,  p. 
J7). — Herbaceous,  erect,  1-2°  high,  at  first  closely  covered  with  a  loose,  fine 
wool,  but  becoming  almost  glabrous  later ;  radical  and  lower  stem-leaves 
petioled  (the  bases  of  the  petioles  are  dilated  and  somewhat  sheathing), 
bipinnately  parted,  the  divisions  linear,  obtuse,  and  entire ;  upper  leaves 
linear,  entire,  or  remotely  toothed;  head  (including  rays)  2-2^'  in  diameter; 
scales  of  the  involucre  very  woolly  and  somewhat  exceeding  the  disk  ;  ray- 
flowers  yellow,  fading  into  a  "  cream-color";  limb  oblong  or  oral,  and 
sometimes  toothed  at  the  apex;  disk-flowers  yellow;  achenia  black. — 
Western  New  Mexico,  at  6,500  feet  altitude,  Loew.  This  rare  plant  was 
also  obtained  in  1872  by  Professor  Porter  at  the  "  Soda  Springs,  35  miles 
northwest  of  Cafion.  City",  and  a  good  description  of  it  furnished  in  the 
Flora  of  Colorado — Plate  XIL  Natural  size.  Fig.  1.  Vertical  section 
through  the  receptacle,  showing  ray-  and  disk-flowers;  also  in volucral  scale 
and  embracing  chaff.  2.  Single  involucral  scale.  3.  Ray-flower.  4.  Chaff 
of  the  receptacle.  5.  Disk-flower.  6.  Style  and  stigma.  All  except  the 
branch  enlarged  about  7  diameters. 

Baileya  multibadiata.  Gray  (PL  Fendl.  p.  105). — More  or  less 
densely  floccose-wooUy,  usually  but  little  branched  at  the  base ;  leaves  once 
or  twice  pinnatifid ;  peduncles  4-12'  long,  and  terminated  by  a  large  head 
1 J-2'  (including  rays)  across ;  rays  yellow,  very  many,  in  two  ranks, 
cuneate-oblong,  somewhat  sharply  3-toothed,  ^'  long. — Camp  Bowie, 
Ariz.  (495),  and  El  Eito,  N.  Mex.  (97).  The  Expedition  has  it  also  from 
Nevada. 

Dr.  Gray  (PI.  Fendl.  p.  106)  remarks  of  B.  pleniradiata,  "  that  the  style 
branches  exhibit  a  more  or  less  distinct  centi'al  mucronation,  or  slight  cone; 
in  the  others  [species]  they  are  absolutely  truncate."  I  find  in  the  speci- 
mens of  pkniradiata  from  Southern  Utah,  collected  by  Dr.  Parry,  that  this 

*  LBUCAMFYXy  Gray.— Heads  heterogaiuoos,  radiate ;  rays  in  one  series,  and,  as  also  the  disk- 
flowers,  fertile.  Disk-flowers  perfect.  Involucre  broadly  hemispherical ;  bracts  Q-3  series,  imbricated, 
broadly  scarions  at  the  apex.  Keceptacle  somewhat  convex,  chaff  membranaceous-hyaliuc,  partly 
including  the  achenia.  Tube  of  the  ray-flowers  slender;  limb  broad  3-toothed  or  3-cleft.  Disk-flowers 
tabular,  regular ;  limb  campanulate ;  apex  5-oleft.  Anthers  obtuse  at  base,  entire.  Style-branches  of 
the  disk-flowers  at  the  apex  short  appendiculate,  penicillate.  Achenia  cuneate,  incurved,  compressed  on 
the  back,  sab  3-angled,  attenuate  at  base,  obtuse  at  apex  ;  pappus  non«.— Bkntii.  &,  Hook. 
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cone  is  clearly  defined,  but  in  some  of  my  Southern  forms  of  what  I  can 
only  consider  as  muUiradiata  that  it  is  also  slightly  present — i.  e.j  the  style, 
branches  are  not  absolutely  truncate.  Whilst  in  the  main  I  can  recognize 
marked  diflferences  between  these  two  species,  the  wide  range  of  variation 
in  the  rays,  size,  branching,  etc.,  makes  me  regard  the  diflferences  as  in  the 
highest  sense  simply  one  of  degree.  It  is  noteworthy,  too,  that  these  two 
forms  appear  to  come  nearer  to  each  other  as  we  go  southward. 

Artemisia  dracunculoides,  Pursh. — Twin  Lakes,  Colorado  (530); 
also  obtained  from  Arizona  and  Utah. 

Artemisia  borealis,  Pallas. — South  Park,  Colorado  (535, 536).   Alpine. 

Artemisia  canadensis,  Michx. — Arizona ;  also  from  Colorado  (532). 

Artemisia  tridentata,  Nutt — Twin  Lakes,  Colorado  (431) ;  also  from 
the  New  Mexican  deserts,  Loew. 

Artemisia  discolor,  Dougl. — Southern  Arizona  (753). 

Artemisia  Ludoviciana,  Nutt.— Colorado  (529)  Arizona,  by  the  earlier 
explorations  of  the  Survey,  and  later  by  Loew  from  Mount  TumbuU.  The 
latter  specimen  looking  toward  var.  Mexicana,  Gray,  having  the  upper  leaves 
trifid  and  the  margins  revolute,  and  the  entire  plant  (especially  younger 
specimens)  tomentose-canescent.  From  the  San  Luis  Valley,  Colorado, 
we  have,  in  1873  (539),  a  much  narrower-leaved  form  (tenuifoliaj  Gray), 
which  Dr.  Gray  intimates  may  be  a  distinct  species. 

Var.  DouGLASiANA,  D.  C.  Eaton,  is  from  Southern  Arizona  (7 1 7)  and 
from  Utah.    Varieties  latiloba^  Nutt.,  and  latifoUa,  T.  &  G.,  also  from  Utah. 

Artemisia  frigida,  Willd. — From  plains  between  Denver,  Colo.,  and 
the  foot-hills  (469).  To  this  we  frequently  &nd  AphyUon  fascicidaium,  T. 
&  G.,  attached ;  parasitic  attachments  uniting  the  rootlets  of  the  two. 

Artemisia  scopulorum.  Gray. — South  Park,  Colorado  (430).     Alpine. 

Arnica  cordifolia.  Hook. — Clear  Creek,  Colorado  (570). 

Arnica  alpina,  Laestad.  {Arnica  angustifoUa^  Vahl.) — Clear  Creek, 
Colorado  (569). 

Arnica  latipolia,  Bongard. — Utah. 

Arnica  longifolia,  D.  C.  Eaton. — Utah. 

Arnica  foliosa,  Nutt. — More  than  a  foot  high,  erect,  simple,  tomen- 
tose  or  glandular-pubescent;   lower  leaves  petioled;  upper  ones  sessile, 
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slightly  connate  at  base,  lanceolate,  callous-denticulate,  sometimes  with 
3-5  distinct  ribs ;  flower,  including  rays,  18''  in  diameter. — Twin  Lakes, 
Colorado  (568). 

Senecio  lugens,  Richardson,  var.  Hookebi,  D.  C.  Eaton.  (Senecio 
lugenSj  Hook.) — ^Nevada. 

Var.  FOLiosus,  Gray.  (S.  lugens^  var.  exaltatuSj  Eaton  in  Bot.  King's 
Exped.  [fide  Gray].) — "  Hoary  with  white  wool  up  to  the  flowering  state, 
and  the  stem  conspicuously  leafy  almost  to  the  top"  (Gray,  Fl.  Cal  1,  p. 
413.)— South  Park  and  Twin  Lakes,  Colorado  (567, 587). 

Senecio  triangularis,  Hook-r-Twin  Lakes,  Colorado  (563);  Utah. 

Senecio  Andinus,  Nutt. — Mountains  of  Colorado  near  South  Park 
(564,  565). 

Senecio  aureus,  L.,  var.  croceus.  Gray. — Utah.  Var.  borealis,  T.  & 
G. — South  Park,  Colorado  (566).  Var.  WERNERiiEFOLius,  Gray  (Proc. 
Phila.  Acad.  Nat.  Sci.  March,  1863,  p.  68j. — Csespitose,  woolly  at  first; 
radical  leaves  entire,  petioled,  spatulate-lanceolate,  thickish,  margins 
slightly  revolute,  canescently  tomentose  beneath,  more  nearly  glabrous 
above ;  scape  leafless  or  with  one  or  two  bracts. — South  Park,*  Colorado 
(588),  where  it  appears  to  be  a  common  form  and  to  hold  its  characters  well. 

Senecio  Douglasii,  DC. — Glabrate  form,  from  San  Francisco  Mount- 
ains, Arizona. 

Senecio  canus.  Hook.,  var.,  with  narrower,  more  entire  leaves,  and 
longer  rays  than  usual. — South  Park,  Colorado  (559). 

Senecio  cernuus.  Gray  (Silliman's  Journ.  n.  s.  vol.  33,  p.  10). — "Gla- 
brous stem  slender,  1J°  high,  terminated  by  a  many-headed  panicle;  leaves 
lanceolate  attenuate  at  base  into  a  long,  margined,  subciliate  petiole,  spar- 
ingly sharply  toothed  or  subentire;  heads  smallish  (hardly  6''),  discoid, 
nodding  on  a  1-2-bracteolate  pedicel;  involucre  sub-calyculate,  of  lax 
bracteoles;  ovary  smooth." — Twin  Lakes,  Colorado  (583).  For  want  of 
the  specimen,  I  have  been  obliged  to  quote  the  original  description  of 
Professor  Gray. 

Senecio  longilobus,  Benth.,  var  floccoso-incana,  Gray. — 2°  high, 
from  a  woody  base,  much  branched;  entire  plant  more  or  less  white  and  floc^ 
cose-canescent;  leaves  1-3'  long,  entire   and  narrowly  linear  or  deeply 
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3-parted  or  pinnate,  with  the  divisions  all  linear;  inflorescence  cymose- 
paniculate;  pedicels  few,  bracteolate  below;  involucre  scales  with  two  thick 
nerves;  loosely  calyculate  beneath  the  head.  A  most  variable  species, 
already  noted  by  Dr.  Gray  as  being  with  S.  spartioides  and  others  inextri- 
cably confused. — ^New  Mexico,  where  it  is  one  of  the  commonest  plants 
of  the  dry  hill-sides. 

Senecio  spartioides,  T.  &  G. — Smooth,  suflEruticose,  much  branching; 
leaves  2-3'  long  and  a  line  wide,  entire  or  very  sparingly  toothed;  heads 
corymbose,  or  corymbose-paniculate ;  peduncles  short,  minutely  bracteolate, 
calyculate  scales  subulate  or  narrowly  lanceolate;  involucre  cylindrical, 
scales  thin,  nerves  delicate ;  achenia  silky-caneseent. — ^Valley  of  the  Upper 
Arkansas,  Colorado  (589). 

Senecio  ebemophilus,  Eichards. — San  Luis  Valley,  Colorado,  a 
narrow-leaved  form  (561,  562)  ;  also  New  Mexico. 

Senecio  Fremontii,  T.  &  G. — Colorado;  among  the  mountains  at 
11,500  feet  and  upward  (571,  572,  576);  contracted  above,  smooth,  striate. 
Mountains  of  Colorado,  at  ^2,000  to  13,000  feet  altitude  (573,  575). 

Senecio  Bigelovii,  Gray. — Erect,  smooth,  branching  toward  the  top ; 
lower  leaves  5-8'  long,  less  than  an  inch  wide,  irregularly  sinuate  or 
dentate,  the  tips  of  the  teeth  callous,  somewhat  falcate,  tapering  toward 
the  base  into  a  margined  petiole;  upper  leaves  sessile  and  more  reduced; 
heads  large,  homogamous,  nodding,  calyculate  scales  subulate,  involucral 
scales  in  two  series,  lanceolate,  the  inner  ones  more  decidedly  scarious- 
margined  than  the  outer.  Achenia  oblong,  distinctly  ribbed,  and  in  some 
cases  under  the  lens  faintly  glandular;  root  a  cluster  of  fleshy  fibres. — 
Mount  Graham,  at  and  above  9,000  feet  (762);  also  from  the  Sierra  Blanca, 
Arizona;  also  var.  monocephalus  (Gray?),  Twin  Lakes,  Colorado  (587,  674). 

Senecio  Fendleri,  Gray  (PI.  Fendl.  p.  108). — ^Twin  Lakes,  Colorado 
(557). 

3eneoio  Soldanella,  Gray  (Proc.  Acad.  Nat.  Sci.  Phila.  March, 
1863,  p.  76). — Dwarf,  sub-caulescent;  root  fibrous  and  fasciculate,  glabrous 
and  usually  glaucous,  monocephalous ;  lower  leaves  orbicular,  1^-2'  in 
diameter,  purplish  beneath,  on  petioles  6'  long,  which  are  widely  scarious- 
margined;  upper  leaves  smaller  and  on  shorter  petioles,  the  highest  one 
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reduced  to  a  small  lanceolate  bract;  head  1'  in  diameter,  calyculate  scales 
linear,  acute;  inner  scales  (involucre  proper)  broader,  acuminate,  and 
somewhat  wavy  at  apex ;  achenia  somewhat  cylindrical. 

Tetradymia  canescens,  DC,  var.  ineemis,  Gray. — Eastern  Arizona,  at 
6,500  feet  altitude,  Loew;  also  from  Southern  Colorado  (449,  855). 

Cnicus  Dkummondii,  T.  &  G.,  (462);  and  also  var.  acaulescens,  Gray 
(461).     Colorado. 

Cnicus  undulatus.  Gray  (Proc.  Amer.  Acad,  x,  42). — South  of  Camp 
Apache,  at  5,900  feet  (293);  and  Mount  Graham,  Arizona,  at  9,000  feet 
(742). 

Var.  MEGACEPHALUS,  Gray  (l  c.  p.  42). — Head  2-2J'  in  diameter; 
involucral  scales  broader  than  in  the  type  of  the  species  and  spines  (of 
scales)  i-ather  shorter. — Camp  Apache,  Ariz.  (256);  also  elsewhere  from 
Arizona  and  Utah. 

Cnicus  Aeizonicus,  Gray  (/.  c.  p.  44).  {Cirsium  undulatwm  var..  Gray, 
PI.  Wright.  2,  p.  101.) — My  specimen,  a  very  smooth  form,  may  be  briefly 
described  thus: — ^glabrous,  3-4°  high,  and  loosely  branched;  leaves  pin- 
natifld,  with  the  divisions  tipped  with  long  spines ;  peduncles  short ;  scales 
of  involucre  longer  and  comparatively  narrower  from  without  inward,  the 
outermost  distinctly  spine-tipped  (the  innermost  acute,  but  hardly  spine- 
tipped);  '^stigmatic  tip  to  the  style  barely  4-6  times  longer  than  thick  and  the 
node  at  its  base  manifesto — Central  Arizona  (289);  Colorado  (463). 

Cnicus  Neo-Mexicanus,  Gray  {J.  c.  p.  45).  (Cirsium  Neo-Mexicanum, 
Gray,  PI.  Wright.  2,  p.  101.) — 1-2°  high,  covered  with  a  dense,  soft,  white 
wool  (becoming  less  so  with  age) ;  lower  leaves  petioled,  deeply  pinnately 
parted,  the  lobes  tipped  with  well-marked  spines,  with  margins  between 
spiny-ciliate ;  upper  leaves  sessile,  less  deeply  pinnatifid  and  smaller, 
becoming  gradually  reduced  to  bracts;  heads  hemispherical,  1-2'  in  diam- 
eter; outer  scales  of  the  involucre  reflexed,  and  with  tips  more  strongly 
spinescent  than  the  inner  ones ;  corolla  somewhat  irregularly  cleft ;  lobes 
twice  as  long  as  the  throat ;  anthers  with  a  minute  spiny  tip,  longer  than 
each  anther  is  wide. — Santa  F(5,  N.  Mex.  (62). 

Cnicus  Parryi,  Gray  (I.  c.  p.  47). — Greenish,  or  even  somewhat 
glaucous,  slightly  tomentose ;  leaves  lanceolate,  irregularly,  deeply  dentate, 
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the  teeth  tipped  with  longer  spines  than  are  found  on  the  inter-dental 
margins;  heads  many,  1-1  J'  in  diameter,  the  subtending  bracts  spiny- 
margined  and  tipped;  outer  involucral  scales  strongly  ciliate-fringed ;  inner 
ones  less  so,  except  at  the  tip,  which  has  a  small,  oblong,  ciliate,  spine-tipped 
appendage  1-2^'  long  and  half  as  wide ;  flowers  light  yellow. — ^Twin  Lakes, 
Colorado  (460). 

Centaurea*  Americana,  Nutt — Erect,  4°,  smooth;  leaves  sessile, 
entire,  glabrous  or  nearly  so,  but  with  margins  slightly  ciliate;  heads, 
including  the  long  purple  rays,  4'  in  diameter ;  outer  scales  of  the  involucre 
very  short  and  tipped  with  a  lanceolate,  brown,  pectinate-ciliate  appendage 
as  long,  or  longer  than  the  scales,  the  inner  series  becoming  regularly  longer 
and  more  scarious,  the  appendage  remaining  same  size  as  in  the  outer 
series ;  pappus  of  rigid,  similar,  roughish  bristles. — Chiricahua,  Southern 
Arizona  (527). 

PEREZiAf  WRiGHTn,  Gray  (PL  Wright.  1,  p.  127). —  "Smoothish;  the 
leafy  herbaceous  stem  2°  high,  from  a  perennial  root;  leaves  thin,  mem- 
branaceous, oblong-ovate,  spinulose-denticulate,  the  larger  doubly  dentate, 
sessile  and  at  base  often  auriculate;  compound  corymb  polycephalous ; 
heads  8-10-flowered,  sub-fasciculate,  involucre  viscid  sub-puberulent,  scales 
hardly  in  3  series,  oblong  and  rather  obtuse;  achenia  glandular,  the  soft 
white  pappus  of  delicate  bristles.  Well  distinguished  by  its  membranaceous 
leaves  and  small  heads  "  Not  having  the  plant,  I  have  quoted  the  original 
description. — ^Arizona. 

Perezia  nana.  Gray  (PI.  Fendl.  p.  111).— 2-12'  high,  the  single- 
headed  leafy  branches  erect  from  a  woolly,  creeping  root;  leaves  thickish, 
strongly  reticulate,  ovate  or  a  little  cuneate  at  base,  sessile,  very  irregularly 
toothed,  teeth  spiny  or  mucronate-tipped  from  the  produced  nerves;  heads 

*  Centaurea,  L. — Head.i  maDy-flowered ;  ray-flowers  mostly  large  and  sterile,  sometimes  wanting ; 
involucre  various,  imbricated.  Receptacle  setose.  Achenia  compressed.  Pappus  occasionally  wanting 
or  nearly  so,  but  usually  composed  of  scabrous  filiform  bristles,  in  one  or  more  series,  the  inner  often 
smaller  and  somewhat  counivent* — T.  &,  G. 

t  Perezia,  Lagasca. — **  Head  several-many-flowered ;  the  flowers  all  perfect.  Involucre  turbinate 
or  campanulate;  its  scales  imbricated,  lanceolate  or  oblong,  mostly  chartaceous.  Receptacle  flat  and 
naked.  Corolla  with  a  slender  tube  and  bilabiate  limb;  the  outer  lip  much  longer  and  S^toothed;  the 
inner  2-toothed  or  2-clef  t.  Anthers  with  long  nuked  tails  at  base,  and  a  lanceolate  terminal  appendage. 
Akenes  elongated-oblong,  terete  or  slightly  angled,  often  obscurely  narrowed  at  apex,  commonly  glandu- 
lar. Pappus  of  copious  scabrous  capillary  bristles. — Herbs ;  with  alternate  and  mostly  rigid  leaves,  and 
solitary  or  usually  paniculate  heads  of  purple  or  white  flowers.'' — Gray,  F1.  Cal.  1,  p.  ^132. 
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about  25-flowered,  sessile  or  on  very  short  pedicels,  and  not  higher  than 
the  topmost  leaf,  campanulate;  scales  of  the  involucre  acute,  faintly 
ciliolate,  slightly  mucronate,  the  inner  ones  much  longer,  the  outer  ovate; 
achenia  glandular-puberulent— Arizona. 

Crepis  glauca,  T.  &  G.  .  Fruit  needed  to  decide,  biit  probably  this. — 
Willow  Spring,  Arizona  (218). 

Crepis  runcinata,  T.  &  G. — San  Luis  Valley,  Colorado  (664). 

Crepis  occidentalis,  Nutt,  var.  gracilis,  Eaton. — ^Nevada  and  Utah. 

Crepis  acuminata,  Nutt. — ^Nevada. 

Malacothrix  Fendleri,  Gray  (PI.  Wright.  2,  p.  104). — *^  Dwarf, 
glabrous;  stems  many,  diffuse,  from  a -delicate  root;  younger  leaves  spar- 
ingly arachnoid,  radical  runcinate-pinnatifid  dentate  or  the  lobes  cuspidate 
mucronate,  the  cauline.  few,  linear,  the  highest  entire;  achenia  almost 
cylindrical.  Many-ribbed  [15-ribbed];  the  apex  manifestly  Cupulate, 
the  cupule  entire ;  pappus  of  a  single  persistent  bristle,  with  a  few  smaller 
caducous  ones."  I  have  not  the  specimen  in  my  collection. — Bowlder, 
Colo.  (466). 

Malacothrix  sonchoides,  T.  &  G. — Similar  to  the  above,  except  that 
"the  entire  pappus  is  deciduous  in  a  ring",  the  summit  of  the  achenia  is  not 
contracted,  and  of  the  15  ribs  some  are  stronger  than  the  others,  and  the 
crown-like  border  of  the  akene  is  15-denticulate. — ^Nevada  and  Utah. 

Troximon  aurantiacum,  Hook.,  var.  Parryi,  Gray.  (Macrorhyncus 
troximoideSj  T.  &  G.) — Colorado  (66,  668),  Nevada,  and  Utah.  Including 
here  as  a  mere  form  (so  considered  by  Dr..  Gray),  Troximon  parviflorum, 
Nutt,  from  South  Park,  Colorado  (665,  666). 

Pyrrhopappus  Rothrockii,  Gray  (Proc.  Amer.  Acad.xi,p.  80). — Slender; 
over  a  foot  high,  from  a  fusiform  root,  simple  or  leafy  and  branching  below ; 
one-few-headed ;  linear  leaves  entire  or  toward  the  base  somewhat  fringed- 
pinnatifid  or  dentate;  peduncle  slender,  almost  naked;  head  narrow,  about 
20-flowered ;  the  few  exterior  scales  of  the  involucre  subulate,  aj)pressed ; 
achenia  rugulose,  above  scabrous;  mature  pappus  dirty  white. — Fisch's 
Ranch,  Southern  Arizona,  at  5,000  feet  altitude  (699). — Plate  XIV.  Nat- 
ural size.  1.  Flower,  enlarged  about  5  diameters.  2.  Style  and  stigma, 
about  15  diameters.     3.  Young  head  closed,  about  4  diameters.     4   Ache- 
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nium  and  pappus,  about  5  diameters.  5.  Involucre  reflexed,  showing 
markings  on  convex  receptacle,  magnified  about  4  diameters. 

Lactuca  pulchella,  DC.  {Mvlgedium  pulchelluniy  Nutt) — Cottonwood 
Creek,  Colorado  (670). 

SoNCHUs  ASPEB,  ViU. — Utah. 

Ch-etadelpha*  Wheeleei,  Gray  (Watson,  Amer.  Naturalist,  7,  301). — 
Stems  numerous,  flexuose,  1°  high;  leaves  linear-lanceolate,  1-2'  long, 
entire,  acute,  rather  rigid;  flowers  apparently  rose-color;  involucre  &' 
long;  achenia  3-4"  long,  the  brownish  pappus  exceeding  the  involucre. 
With  the  habit  of  Lygodesmia  juncea,  in  which  genus  Bentham  and  Hooker 
are  disposed  to  place  it. — Southern  Nevada. — Plate  XV.  Natural  size.  1 . 
Involucre,  enlarged  about  4  diameters.  2.  A  single  flower,  about  5  diam- 
eters. 3.  Style  and  tube  of  anthers  laid  open,  about  10  diameters.  4. 
Mature  achenium  and  pappus,  4  diameters.  5.  A  branching  bristle  of  the 
pappus,  10  diameters. 

Stephanomebia  minor,  Nutt. — Trout  Creek,  Colorado  (671,  672);  also 
Central  Arizona  (361,  205). 

CAMPANULACE^  (including  LoBELiACEiE). 

Lobelia  cardinalis,  L.,  var.  TEXENSis.f  (L.  TexensiSj  Raf.)— Flowers 
as  a  rule  smaller  than  in  our  Northern  form,  and  upper  anthers  more  hairy 
toward  the  apex;  "leaves  narrowly  lanceolate."  Closely  resembling  L. 
splendenSy  Willd.,  as  seen  in  No.  209,  Palmer,  1875,  but  is  a  coarser,  more 
rigid  plant,  which  may  be  merely  accidental. — ^Camp  Bowie,  Ariz.  (448). 

Lobelia  gruina,  Cav.  (ic.  6,  p.  8,  t.  511,  f.  2) — Perennial,  erect,  slen- 
der, branching  toward  the  top,  glabrous  or  slightly  puberulent  below ;  lower 
leaves  lanceolate,  obtuse,  somewhat  puberulent,  irregularly  crenate-denticu- 
late,  2-3'  long ;  upper  leaves^  linear,  acute,  sometimes  denticulate ;  slender 
flowering  branches  with  the   leaves   fewer  and  smaller,  narrowly  linear 

*  Ch^tadblpha,  Gray. — '*  Heads  about  5-flowered,  ligulate.  Inyolucre  cylindrical,  of  lanceolate- 
lioear,  roembranaceoas,  keeled  scales,  enclosiDg  tbe  acbenia,  the  exterior  scales  calycalate.  Receptacle 
naked.  Lignle  short,  apparently  rose-color.  Achenia  linear,  truncate  at  each  end,  Bub-5-aDgled,  some- 
what fow-striate,  with  the  apex  broad  and  sub-repand.  Pappus  persistent,  brownish  of  5  stout  naked 
awns,  to  each  of  which  there  are  3-6  s mailer  divisions.  Perennial  herbs,  reeembling  tbe  EulygodesmicB."^ 
Quay,  Proc.  Amer.  Acad,  ix,  218. 

t  Regarded  now  by  Dr.  Qray  (Syn.  Fl.  part  1,  p.  3)  as  belonging  to  L.  »plendeMf  Willd. 
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bracts  5-8''  long,  hardly  exceeding  the  filiform,  sigmoid,  or  curved  pedicels; 
calyx-tube  turbinate,  half  as  long  as  the  acute,  ciliolate  lobes,  sinuses  not 
appendaged;  tube  of  the  corolla  3"  long,  exceeding  the  calyx;  two  inferior 
anthers  hairy- tufted  at  the  apex,  and  the  others  pubescent  on  the  back. 
Flowers  violet-blue. — Sierra  Blanca,  Arizona,  at  7,000  feet  (797),  and  also 
collected  by  Dr.  Loew  on  Quevelono  Fork,  Arizona. 

Mr.  Watson  has  kindly  compared  this  for  me  with  specimens  in  the 
Cambridge  Herbarium,  and  I  cannot  doubt  his  conclusion,  but  I  am  bound 
to  say  the  plant  poorly  accords  with  the  description  given  in  DC.  Prod. 
7,  373.  See  Fl.  California,  1,  p.  619,  for  the  description  of  Pcdmerdla 
debUis,  var.  serrata^  Grray,  a  new  and  interesting  genus  of  this  order,  and 
Plate  XVI  of  this  volume  for  its  figure. 

Speculabia  PE^FOLiATA,  A.  DC  {Dysmicodon  perfolidtunij  Nutt.) — Ash 
Creek,  Arizona  (314),  at  5,000  feet. 

Campanula  rotundifolia,  L. — Mount  Graham,  Arizona^  at  9,250  feet 
(414)  ;  Colorado,  Grant  Post  Office  (752). 

Campanula  ukiflora,  L. — Grant  Post  Office,  Colorado  (751). 

Campanula  LANGSDORrFiANA,t  Fisch  — Differing  from  0.  unifloray  L.,  in 
having  an  "obconic  ovary";  calyx  glabrous  and  the  "lobes  serrulate  on 
the  margins".     The  flower,  too,  is  larger,  i.  6.,  "1'  in  diameter." 

ERICACE^. 

Vaccinium  c-espitosum,  Michx. — South  Park,  Colorado  (741). 

Arbutus*  Menziesii,  Pursh. — Leaves  oval,  serrulate,  pale  beneath  and 
bright  green  above;  racemes  dense,  minutely  tomentose;  corolla  almost 
globular,  white;  berries  dry,  orange- colored,  with  surface  granulate. — 
Santa  Rita  Mountains,  at  7,050  feet  altitude. 

Arctostaph  YLOS  UvA-URSi,  Sprcug. — Mountain  parts  of  Colorado  (742). 
Said  by  the  late  accomplished  author  of  Fl.  Bor  Amer.  to  be  used  by  natives 
of  the  Northwest  to  weaken  their  tobacco ;  rather,  I  should  say,  to  eke  it  out 

*  Akbutus,  Tourn. — Corolla  gamopetoloas ;  calyx  free.  Ovary  5-celled,  raised  on  a  disk.  Stamens 
10,  incladed ;  anthers  opening  by  x>ores  and  having  2  reflexed  awns  on  the  back.  Placentas  thick,  on 
the  inner  angle  of  each  cell.  Berry  rongh,  several  seeds  in  each  cell.  The  Madrofio  of  the  Southwest 
and  Pacific  slope,  which,  toward  its  sonthem  range,  becomes  a  large  tree,  bat,  as  seen  by  me  in  Sonthern 
Arizona,  is  not  over  20  feet  high  and  2  feet  in  diameter.  Used  by  the  Mexicans  in  the  mannfactnre  of 
stirrups,  etc.    Wood  hard. 

tNow  assigned  by  Dr.  Gray  (Syn.  Fl.  part  1,  p.  12)  to  C.  Scheuzerif  Vill.,  var.  keierodoxaf  Gray. 
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Aectostaphylos  tomentosa,  Dougl. — Shrub,  10°  high;  branchlets, 
younger  petioles,  and  pedicels  hispidly  pubescent;  leaves  oval,  thick, 
entire ;  flowers  in  short,  close  racemes,  white,  pale  red,  or  red ;  calyx-lobes 
ciliate,  reflexed  after  fall  of  the  fruit ;  fruit  pale  yellowish-red,  hairy  when 
young  (not  warty),  several- seeded.  One  of  the  several  shrubs  known  as 
manzanita  (or  little  apple)  by  the  natives.  The  berries  of  this  are  used  to 
form  a  cooling  acid  drink. — Mount  Graham,  Arizona,  at  7,000  feet. 

Aectostaphylos  glauca,  Lindl — ^*8-20  feet  high,  much  branched"; 
leaves  rigidly  coriaceous,  oblong  to  round,  glaucous,  sometimes  slightly 
cordate;  flowers  flesh-colored;  pedicels  glandular-hairy,  slender;  finit 
large,  enclosing  a  5-celled  stone  6''  in  diameter.  Leaves  twisting  on  their 
petioles  become  vertical. — Nevada  and  Utah. 

Pyrola  8ECUNDA,  L. — Shady  ravines  at  Twin  Lakes,  Colorado,  10,500 
feet  (739). 

Pyeola  minob,  L. — ^Alpine  ravines,  Colorado,  at  10,500  feet  (740). 

Pyrola  rotundifolia,  L.,  var.  uliginosa.  Gray. — Twin  Lakes,  Colo- 
rado, at  9,500  feet  (738). 

MoNESES  UNiFLOBA,  Gray. — Twin  Lakes,  Colorado  (743). 

Pterospora  Andromedea,  Nutt. — Mount  Graham,  Arizona,  at  9,000 

feet  (413). 

PRIMULACE^. 

Primula  Parryi,  Gray. — Mountain  ravines,  Colorado,  at  10-12,000 
feet  (734). 

Primula  angustifolia.  Ton*.  (Ann.  N.  Y.  Lye.  1,  p.  34,  t.  3,  fig.  3). — 
Root  thick;  many  fibrous  rootlets;  radical  leaves  obtuse,  lanceolate  to 
spatulate,  entire,  6''-2'  long ;  scape  1-3'  high,  naked  or  with  a  few  bracts ; 
calyx-tube  cylindrical  and  with  the  obtuse,  lanceolate,  subulate  teeth  as 
long  as  the  tube  of  the  purple,  sub-campanulate  corolla  (sometimes  a 
little  shorter) ;  corolla  6-9''  wide ;  stamens  inserted  low  down  in  the  tube, 
the  short  filaments  not  more  than  one-fourth  as  long  as  the  oblong  anthers; 
stigma  broadly  clavate  or  globose. — Colorado  (736);  alpine. 

Primula  pabinosa,  L. — South  Park,  Colorado  (737). 

Androsace  septentrionalis,  L. — Colorado  (356,  358,  359) ;  Santa 
F^  (51).     Collected  also  by  Dr.  Loew  in  Ai'izona,  but  locality  not  given. 
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DoDECATHEON  Meadia,  L.,  var.  LATiLOBUM  (Gray,  Fl.  Cal.  1,  page 
467). — One  of  the  best-marked  varieties  of  this  troublesome  species, 
characterized  by  the  "thinner,  broader,  undulate-toothed  leaves,  which 
are  suddenly  contracted  into  a  petiole,  and  calyx-lobes  about  half  as  long 
as  the  capsule". — Colorado,  New  Mexico  (72);  Arizona.  (Albino  form  from 
Mount  Graham,  at  9,250  feet,  409.)  Collected  also  by  Loew  in  Arizona, 
but  no  locality  assigned.    Nevada. 

Steibonema  lanceolatum.  Gray  ?  (Proc.  Amer.  Acad,  xii,  63). — ^Tonto 
Basin,  Arizona,  Dr.  Loew.  A  mere  fragment,  nearer  the  above  than  any 
other  species  I  am  acquainted  with. 

Steibonema  ciliatum.  Gray,  I  c. — Utah. 

OLEACE^. 

Menodora*  scabba.  Gray  (Amer.  Jom\  Sci.  2,  14,  44 ;  Torr.,  Pacif  R. 
R.  Rep.  7,  t  7). — Branching  from  a  woody  base,  6'-2°  high?  slightly 
hispidly-puberulent ;  leaves  thickish,  entire,  margins  somewhat  revolute, 
1-2''  wide  and  3-10''  long ;  yellow  flowers,  in  a  corymb  or  panicle,  the  7-10 
setaceous  lobes  of  the  calyx  somewhat  exceeding  the  tube  of  the  corolla, 
and  also  a  little  longer  than  the  mature  capsule. — Santa  F^,  N.  Mex.  (60), 
and  Southern  Arizona  (561). 

Menodoba  scopabia,  Engelm.  (Fl.  Cal.  1,  p.  471).  (M.  scdbra,  var. 
glahrescenSj  Gray  in  Watson's  Cat.  PI.  Wheeler,  15.) — Differs  from  the 
above  in  being  smoother,  having  ordinarily  only  5-6  lobes  to  the  calyx, 
and  these  not  longer  than  the  tube  of  the  corolla. — ^Arizona. 

Fbaxinus  vibidis,  Michx. — Arizona. 

Fbaxinus  anomala,  Torr. — ^Ai-izona. 

Fbaxinus  cobiacea,  Watson,  Amer.  Nat.  7,  302. — "  Leaflets  1-2  pairs, 
coriaceous,  obovate  or  oblong,  1-2'  long,  truncate  or  rounded  at  the  apex 

*  Menodora,  H.  B.  K. — "  Calyx  with  a  short  and  tnrbinate  tube,  and  5-14  narrow  lobes  from  its 
tranoate  border.  Corolla  campanalate,  funnel  form  or  almost  rotate,  mostly  5-lobed ;  the  lobes  imbri- 
cated in  the  bnd.  Stamens  2,  sometimes  3,  on  the  tube  of  the  corolla :  anthers  oblong  or  linear.  Style 
Blender;  stigma  obtnse  or  somewhat  2-lobed.  Capsule  didymous,  mostly  2- parted,  membranaceous  at 
maturity,  circumoissile,  the  upper  part  of  each  lobe  falling  off  as  a  lid  leaving  the  scarious  membrana- 
ceous base.  Seeds  2  (or  rarely  fewer  in  each  cell),  ascending,  large  and  with  a  fleshy,  or  when  dry  a 
spongy  outer  coat,  destituto  of  albumen. — Low  and  undershrubby  or  nearly  herbaceous  plants ;  with 
aassile  leaves,  not  rarely  alternate  and  terminal,  mostly  somewhat  cymose  flowers,  which  are  rather 
showy."— Fl.  Cal.  1,  p.  471. 
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or  acutish,  attenuate  or  abruptly  contracted  at  base,  sparingly  toothed, 
mostly  rather  long  petiolulate,  glabrous,  or,  with  the  petioles,  pubescent 
when  young ;  fruit  1'  long,  terete  at  base,  widening  into  an  oblong,  obtuse 
wing,  calyx  persistent. — Ash  Meadows,  Nevada,  and  also  collected  by  Dr. 
Bigelow  on  the  Mexican  Boundary  Survey,  at  Devil's  Run  Cafion,  but  not 
mentioned  in  the  report.  A  stem  of  twelve  yeai-s'  growth,  IJ  inches  in 
diameter,  has  a  smooth  grayish  brown  bark." — ^Not  having  access  to  speci- 
men, I  have  taken  the  above  from  Mr.  Watson  in  Cat.  PI.  Wheeler,. p.  15. 
Species  reduced  by  Dr.  Gray  in  Syn.  Fl.  N.  Am.  p.  74,  to  a  variety  of  the 
following. — Plate  XXII. 

Fraxinus  pistaci-efolia,  Torr.,  forma  tomentosa, — ^Tomentose,  leaflets 
5,  almost  sessile,  lanceolate,  irregularly  serrate,  tomentose,  especially  be- 
neath; samara  1'  long,  seminiferous  portion  terete,  1"  in  diameter,  6''  long, 
equalling  the  narrow,  lanceolate  wing.  Very  variable  in  shape  and  hairi- 
ness of  the  leaves,  so  much  so  that,  in  describing  it  a  second  time  in  the 
Botany  of  Whipple's  Expedition,  Dr.  Torrey  changed  the  name  from  F, 
velutina^  as  it  appeared  in  Emory's  report,  to  tlie  present  name. — ^Ash  Creek, 
Arizona,  at  5,000  feet  altitude  (302).  Grows  to  be  20  feet  high,  with  a 
diameter  of  1 8  inches. 

FoBESTiERA*  Neo-Mexicana,  Gray,  Proc.  Amer.  Acad,  xii,  63.— 
Thickish  leaves,  lanceolate  to  oblong-spatulate,  acute  or  obtuse,  usually 
irregularly  serrate ;  (staminate  flowers  not  seen,)  pistillate  flowers  in  fascicles 
of  from  4-7 ;  immature  drupe  oval,  blue  and  glaucous;  young  seed  longi- 
tudinally wrinkled.  A  much  branching  shrub,  8  feet  high. — New  Mexico 
(108). 

APOCYNACEiE. 

Apocynum  ANDROSiBMiFOLiUM,  L. — ^Twiu  Lakcs,  Colorado  (45). 
Apocynum  cannabikum,  L — Deer  Spring,  Arizona  (191). 

*FoRKSTiERA,  Poir. — Flowers  dioBcions  or  polygamous.  Calyx,  when  present,  small,  unequally  5-6- 
cleft.  Corolla  none,  or  rarely  2-^  petals.  Stamens  2-4,  with  shortish  filaments ;  anthers  ovate,  snb- 
extrorsely  dehiscing.  Ovary  2-celled ;  style  delicate,  stigma  thickened  or  2-cleft ;  ovules  two  in  either 
cell,  suspended  from  the  apex  of  the  ctU.  Drupes  ovoid  or  subglobose.  Endocarp  coriaceous  or  thin. 
Seeds  1-2,  pendulous ;  t^sta  membranaceous;  albumen  fleshy;  cotyledons  flat,  short  radicle  superior. — 
Smooth  or  hairy  shrubs.  Leaves  opposite,  entire  or  serrulate,  deciduous,  often  fascicled  in  the  axils. 
Flowers  small,  very  like  those  of  FraxinuB^  section  Fraxinaster ;  appearing  before  the  leaves  from  the 
nodes  of  the  branches,  fascicled  or  short  racemose.— Bbntham  &  Hooker. 
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Macbosiphonia*  bbachysiphon,  Gray.  {Echites  hrachysiphoHj  Torr.  Bot. 
Mex.  Bound.  158,  43.) — Low,  branching  from  a  woody  base;  branches 
puberulent;  leaves  opposite,  entire  or  wavy,  lanceolate  to  oval,  usually 
acute;  flowers  yellowish- white,  lJ-2'  long;  throat  somewhat  exceeding  the 
cylindrical  tube,  1^  across  the  expanded  oval  lobes;  follicles  (mature) 
3-6'  long,  2-3''  wide,  puberulent ;  coma  rusty-brown,  exceeding  the  seed. — 
Limestone  soils.  Southern  Arizona,  at  5-6,000  feet  altitude  (646,  497). 

ASCLEPIADEiE. 
By  Db.  Oeobge  Engelmann. 

PniLiBEBTiAt  CYNANCHOiDES,  Gray,  Proc.  Amer.  Acad.  12,  95.  Synops. 
87.  {Sarcostemma  cynanchoides,  Decaisne  in  DC.  Prod.  8,  541.  S.  bilobunij 
Torr.  Bot  Mex.  Bound.  160.) — Tall,  climbing,  glabrous  or  glabrate ;  leaves 
from  deeply  cordate  to  sagittate  or  hastate,  abruptly  cuspidate  or  short- 
acuminate,  l-2y  long;  peduncle  15-25-flowered ;  slender  pedicels  much 
longer  than  the  flowers ;  corolla  whitish,  nearly  half  an  inch  wide ;  lobes 
acutish,  somewhat  ciliate,  crowns  separated  by  a  very  short  column. — 
Cienega,  near  Tucson,  Ariz.  (566),  Rothrock,  1874,  and  to  Western  Texas. 

Philibebtia  lineabis,  var.  hetebophylla,  Gray,  ib.  (Sarcostemma  hetero- 
phyllum,  Engelm.  Bot  Mex.  Bound.  161.) — Glabrous  or  upward  pubescent; 
leaves  1-2'  long,  1-2''  wide,  some  tapering  into  a  petiole,  some  with  a 
rounded,  others  with  a  dilated  or  auiiculate-cordate  base;  corolla  6" 
wide,  yellowish,  purplish,   or  whitish,  lobes  ovate,  crowns   contiguous. — 

'MACSOSiPnoNiA,  Maell.  (Arg.). — Calyx  5-cleft,  with  many  small  glauds  inside  the  base ;  lobes 
narrow.  Tube  of  the  ooroUa  long,  cylindrical ;  throat  short,  campannlate  or  sometimes  broader  and  longer 
than  the  tube ;  no  scales.  Corolla-lobes  5,  broad,  often  crisped.  Stamens  attached  to  the  highest  part 
of  the  tnbe,  anthers  conniving  aroand  the  stigma  and  attached  to  it  by  a  little  below  the  middle ;  anther- 
cells  produced  into  blant  appendages  below.  Scales  of  the  disk  5,  of  which  3  are  free  and  2  nnited. 
Ovary  of  two  distinct  carpels;  style  filiform ;  stigma  thickened  coriaceous,  5 -ribbed,  with  the  base  pro- 
daced  into  5  refiexed  lobes,  acutely  and  somewhat  2-lobed  apiculate ;  ovules  numerous  in  either  carpel. 
Follicles  straight,  terete,  continuous  or  sub-tomloee.  Seeds  oblong,  crowned  with  a  long  (and  at  length 
deciduous)  coma.  Albumen  thickish ;  cotyledons  oblong ;  radicle  short. — Undershrubs,  erect,  simple  or 
branched.  Leaves  opposite  or  whorled,  with  the  margin  often  undulate-crisped.  Flowers  in  a  terminal 
raceme  or  at  length  pseudo-axillary,  few  or  solitary,  on  very  short  pedicels,  white,  yellow,  or  scarlet. — 

BkNTHAM  &   HOOKBR. 

tPHiUBERTiA,  H.  B.  K. — CoroUa  rotate,  deeply  5-parted ;  crown  double,  the  exterior  or  membra- 
naceous ring  adnata  to  the  base  of  the  corolla,  the  interior  of  5  (in  ours  tumid,  hoodlike)  scales  adnata 
to  the  base  of  the  very  short  column ;  poUinia  suspended ;  follicles  smooth,  acuminate. — Perennial,  more 
or  leas  twining  herbs. — {Sarcostemma,  H.  B.  K.  Bot.  Mex.  Bound,  etc.,  not  R.  Br.) — Bicnth.  &,  Hook. 
Gen.  2,  T.'SO.    Gray,  Proc.  Amer.  Acad.  12,  95. 
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Water-hole  near  Tucson,  Ariz.,  Rothrock,  1874  (700).  From  Western 
Texas  to  Southern  California  and  into  Mexico. 

AscLEPiODORA*  DECUMBENS,  Gray,  Proc.  Amer.  Acad.  12,  66.  (Anan- 
therix  decumbens,  Nutt.;  Acerates  decunibens,  Decaisne,  Watson,  Bot.  King.) — 
Santa  F^,  N.  Mex.  (283),  Rothrock,  1874.  From  Arkansas  to  Texas,  New 
Mexico,  and  Utah. 

AscLEPiAS  TUBEROSA,  L. — WiUow  Spring,  Arizona  (200),  Rothrock, 
1874.  Exactly  like  the  common  form  of  the  States.  Perhaps  the  most 
western  locality  of  this  beautiful  species. 

AscLEPiAS  SPECIOSA,  Torr.  Ann.  Lye.  N.  Y.  2,  218;  Watson,  I  c. 
282.— Willow  Spring,  Arizona  (249),  Rothrock,  1874. 

AscLEPiAS  INVOLUCEATA,  Engclm.  Bot.  Mex.  Bound.  163;  Gray,  Syn. 
94. — Minutely  pubescent  when  young,  at  last  glabrate;  several  weak, 
spreading  stems  from  a  stout  root  less  than  a  span  long ;  leaves  opposite  or 
alternate,  lanceolate-linear,  tapering,  on  short  petioles,  the  broader  ones  with 
a  roundish,  the  others  with  a  tapering  base,  the  uppermost  involucrating 
the  mostly  solitary,  sessile,  or  short-peduncled  umbel,  and  commonly  over- 
topping it ;  flowers  greenish  with  purple ;  ovate  hoods  rather  longer  than 
the  anthers,  the  short  incurved  horn  slightly  exserted  from  about  their 
middle;  pods  ovate,  acuminate,  smooth,  pubescent, — Algodones,  N.  Mex. 
(78),  Rothrock,  1874;   also  in  Arizona  and  adjacent  Mexico. 

AscLEPiAS  VERTiciLLATA,  L.,  var.  suBVEKTiciLLATA,  Gray,  Proc.  Am. 
Acad.  12,  71 ;  Syn.  97. — Taller  and  stouter  than  the  usual  form,  with  leaves 
3-5'  long,  opposite  or  ternate ;  peduncles  alternate  all  along  the  stem,  many 
times  longer  than  the  pedicels ;  flowers  rather  larger  than  those  of  the 
ordinary  form. — ^Algodones,  N.  Mex.  (77),  Rothrock,  1874.  Verj'^  similar 
to  Fendler's  No.  694  from  the  same  region.  It  approaches  nearer  to  A. 
Mexicana  than  to  any  of  our  varieties,  but  is  readily  distinguished  by  the 
scattered  (not  subterminal)  umbels,  the  flat  leaves,  with  slightly  revolute 
margins,  etc.     The  roots  of  all  the  forms  of  verticillata  are  fascicled,  the 

^ASCLEPIODORA,  Gray, Pioc.  Amer.  Acad.  12,  C6;  Sysops.  88.  {Anantherix,  in  part, Nutt.;  AoerateBf 
in  part,  Decaisne  and  others.) — Corolla  rotate-spreading,  afterwards  closed ;  hoods  inserted  over  the 
whole  (short)  column,  spreading  and  assurgent,  sac-shaped,  upward  2-celled  by  a  salient  crest.  Anther- 
wings  corneous,  narrowed  at  base,  angulate  above  the  middle ;  poUinia  dependent. — Stout,  low,  peren- 
nial herbs,  with  usually  scattered  leaves  and  large  greenish  flowers  in  subterminal  umbels. 
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lower  part  of  the  rootstock  decaying,  the  remaining  part  throws   out 

annually  numerous  strong  fibres.     The  root  of  A.  Mexicana  ought  to  be 

compared  with  it 

GENTIANEJE. 

By  Db.  Geobge  Engelmann. 

Ebtthr£A  caltcosa,  Buckley;  Gray,  Synops.  113. — Simple  or  branch- 
ing from  an  annual  or  biennial  base;  erect  stems  quadrangular- winged; 
leaves  linear-lanceolate  (about  V  long),  lower  ones  broader,  as  long  or  longer 
than  the  intemodes;  panicle  rather  contracted,  loose-flowered;  pedicels  as 
long  as  or  longer  (or  the  upper  ones  shorter)  than  the  large  flowers  (8-10" 
in  diameter,  rose-colored,  with  yellow  centre) ;  calyx  about  the  length  of 
.the  flower-tube;  lobes  of  corolla  oblong,  acutish,  often  denticulate,  scarcely 
shorter  than  their  tube ;  seeds  small,  0.3-0.4"™  long. 

In  the  Gila  Valley,  Rothrock,  1874  (325),  and  southeastward  into 
Mexico,  Gregg,  etc.— Stems  1-1 J^  Wgh>  th©  tallest  of  our  species;  leaves 
1-1  y  long,  distinguished  by  its  large  bi-  or  tri-colored  flowers  with  acutish 
lobes.  U.  venustaj  Gray,  with  which  it  has  been  confounded,  is  a  smaller 
plant  with  larger  deeper-colored  flowers,  broader  obtuse  corolla-lobes,  and 
usually  longer  anthers  and  lai'ger  seeds. — ^The  anthers  of  the  different  species 
of  Erythrcza  are  of  different  shape  and  size,  from  orbicular  and  oval  to  oblong 
and  linear  and  J-4  or  5™™  in  length ;  all  become  at  last  spirally  twisted 
after  they  have  shed  their  pollen,  the  longer  more  conspicuously  so,  the 
shorter  much  less.  The  stigmas  of  this  genus  have  often  been  misunder- 
stood, probably  because  mostly  observed  in  dried  and  pressed  specimens. 
They  are  never  capitate  or  funnel-shaped,  but  always  bilobed.  Before 
maturity,  they  remain  closed,  and  only  after  the  anthers  have  shed  their 
pollen  do  both  halves  separate  and  spread  out,  just  as  the  Gentians  behave. 
In  the  form  of  the  stigma,  I  find  valuable  characters  for  grouping  of  the 
species,  and  especially  for  the  distinction  of  the  American  ones  from  those 
of  the  Old  World.  The  stigmas  of  the  former  are  flabelliform  and  broader 
than  long ;  those  of  the  latter  are  orbicular-ovate  or  oblong  to  linear ; 
shortest  in  E,  spicata  and  linearifolia,  and  longest  in  major,  where  they  are 
twice  as  long  as  wide,  and  in  maritima,  in  which  the  length  is  3  or  4  times 
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as  great  as  the  width.  E.  Australis  from  Australia,  as  well  as  Cicendia 
from  Europe,  have  stigmas  like  the  American  species,  but  E.  Chiiensis  (at 
least  a  specimen  collected  by  Ochsenius  in  Valdivia,  which  I  refer  to  that 
species)  differs  from  all  the  others  in  having  elongated,  cuneate,  emarginate 
stigmas. 

The  seeds  of  Erythrcea  are  identical  with  those  of  a  large  group  of 
GentianecBj  which  comprise  perhaps  all  of  Grisebach's  ChironieoB  and  Chlo- 
recB,  being  very  numerous  and  veiy  small,  from  \  to  scarcely  more  than 
J""  in  the  longer  diameter,  and,  when  fully  mature,  globose  or  oval,  with 
their  surface  favose-reticulate. 

The  North  American  genera  belonging  to  this  group  may  be  arranged 
thus : 

1.  Stamens  inserted  in  the  tube :  Erythe^ea.     Eustoma. 

2.  Stamens  inserted  in  the  throat :  Sabbatia.     Microcala. 
Chlora,  Chironia,  and  Seb-ea  of  the  Old  Wojld  also  belong  here. 
My  investigations  have  convinced  me  that  the  genus  Cicendia^  or  at 

least  its  tj^pical  and  original  species,  C.  pusilla,  is  nothing  but  a  reduced 
form  of  Erythrceay  distinguished  from  it  only  by  its  small  oval  anthers,  less 
than  0.5""  in  length,  too  short  to  twist  much,  but  still,  when  drying,  some- 
times twisting  a  little.  Its  stigma  is  by  no  means  capitate,  but  regularly 
bi-lamellate,  and,  much  like  that  of  the  American  species,  triangular-flabel- 
late,  and  broader  than  long.  The  flowers  are  4-parted,  which  often  occurs 
in  genuine  species  of  Erythrcea;  seeds  0.4""  long,  large  for  the  size  of  the 
plant.     It  will  have  to  bear  the  name  Erythrcea  pnsilla. 

Erythr^a  Douglasii,  Gray,  Fl.  Calif.  1,  480;  Syn.  113. — Slender, 
a  span  to  a  foot  high,  loosely  and  paniculately  branched,  usually  sparse- 
flowered  ;  leaves  from  oblong  to  linear,  acutish ;  flowers  on  strict,  slender 
pedicels,  4-5"  wide ;  lobes  of  the  pale  pink  corolla  obtuse,  much  shorter 
than  the  tube ;  anthers  usually  only  1""  long,  style  short,  stigma  about 
1""  wide ;  seeds  sub-globose,  0.4""  in  diameter. — Arizona,  Utah,  and 
northwestward  to  Oregon.  This  plant  has  been  confounded  by  Mr.  Watson 
with  his  E.  Nuttallii,  which,  however,  is  a  smaller  and  more  leafy  plant, 
with  larger  flowers  and  much  larger  seeds  (0.65""  long),  but  much  smaller 
stigmas. 
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Gentiana*  humilis,  Stev,  Griseb,  in  DC.  Prod.  9,  106.  Engelm. 
Trans.  Acad.  St.  Louis,  2,  pi.  9,  figs.  1-5.  Gray,  Syn.  120. — Biennial,  with 
large,  broadly  oval,  rosulate,  white-margined  basal  leaves,  and  few  or  many 
ascending  stems  of  a  pale  yellowish-green;  cauline  leaves  small,  linear- 
oblong;  flowers  single,  terminal;  corolla  greenish  or  whitish^  4-6"  long, 
tubular,  with  acute  lobes,  and  short,  notched  folds;  anthers  oval,  introrse; 
capstde  clavate-obovate^  on  a  long  stipej  usually  much  exceeding  the  corolla; 
seeds  oblong. 

Wet,  grassy  spots  in  the  higher  Rocky  Moimtains;  also  in  Asia. 
The  long,  protruding  capsules  (trumpet-shaped  when  open),  together 
with  its  pale,  sickly  look,  give  the  little  plant  a  very  curious  ap- 
pearance. 

Gentiana  pbostrata,  Heenke ;  Griseb.  I  c.  Engelm.  I.  c.  figs.  9-14. 
Gray,  Syn.  120. — Annual,  small,  weak,  1-2'  high,  with  horizontal  or  decum- 
bent branches;  leaves  only  2-3''  long,  ovate,  green  with  narrow  white 
margins;  flowers  azure-blmy  4-parted,  terminal  on  the  branches,  5-6"  long 
(or  in  luxuriant  specimens  sometimes  larger);  lobes  ovate-lanceolate; 
appendages  half  as  long,  similar   or  sometimes  notched;   anthers  oval, 

*  The  preaeoce  or  absence  of  folds  or  pUits  between  the  lobes  of  the  corolla  and  the  mode  of 
attachment  of  the  anthers  to  the  filament  separate  the  Ge  ntians  into  two  large  and  very  natural  sec- 
tionsy  already  recognized  by  old  anthors :  Gentianella  (Bor  khansen ),  Gray,  has  a  corolla  without  folds  and 
the  anthers  versatile;  Pneumonanihe  (Necker),  Gray,  has  a  corolla  with  folds  between  the  lobes  and  fixed 
anthers.  It  will  not  be  nseless  to  explain  the  term  v^$aiile  in  respect  to  anthers,  as  many  seem  to  mis- 
understand it,  so  that  they  speak  of  versatile  anthers  as  accidental  and  nnoonnected  with  a  physio- 
logical process.  The  factis  that  in  GenUanella  the  anthers  are  introrse  in  the  bud  and  after  it  first  opens; 
bat  as  soon  as  the  flower  is  fully  expanded  (generally  toward  the  midd  le  of  the  day)  the  anthers  gradu- 
ally assume  a  horizontal  position  (the  notched  base  raised  and  tamed  toward  the  as  yet  immature  and 
closed  stigma),  open  the  cells  upward,  and  begin  to  shed  their  pollen.  Toward  evening,  the  now  effete 
anther  is  turned  over  backward,  and  on  the  next  morniug  we  find  it  hanging  on  the  back  of  the  fila- 
ment, the  notched  lower  end  turned  up  and  the  empty  cells  directed  outward.  Thus  in  about  twelve 
hours  it  has  described  ^n  almost  complete  circle.  ,  In  my  figures  of  Gentians  in  the  Transactions  of  the 
Academy  of  Saint  Louis,  vol.  2,  pi.  7,  8,  9,  and  11,  versatile  anthers  are  erroneously  represented  as  turn- 
ing indiscriminately  outward  or  inward.  This  is  a  mistake,  as  the  above  account  of  the  living  action  of 
the  anthers  shows.  In  the  figures  of  G.  humilia  and  pro8traia,  pi.  9,  the  anthers  are  also  figured  as  ver- 
satile in  that  unnatural  manner,  while  in  these  species  they  are  constantly  erect  and  introrse,  as  well 
before  opening  as  when  effete. 

Id  Pneumonanihe  the  anthers  remain  fixed  in  two  forms.  In  one  section,  comprising  mostly  smaller 
plants,  with  smaller  flowers  (G.  prostraia,  vema^  Altaioa,  humilia,  tt/ricuZo«a,  etc.),  they  are  introrse.  In 
another  section,  the  true  perennial  large-flowered  Pneumonanthee,  to  which  we  mnst  add  also  an  annual, 
G.  Douglaeiana,  and  the  European  G.  cruciata,  they  are  extrorse.  In  the  genera  Halenia,  Pleurogyne^ 
SwerHa,  and  Fraeera,  all  represented  by  plants  collected  in  these  expeditions,  we  find  the  same  arrange- 
ment of  versatile  anthers  as  in  GeniianeUa.  It  therefore  seems  proper  to  enumerate,  first,  the  Gentians 
with  fixed  anthers,  and  next  those  with  versatile  anthers,  and  then,  joining  them,  the  other  genera  with 
similar  versatile  antheral  arrangement. 
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introrse;  capstde  linear-oblong,  short-stijpitcUe,  enclosed  in  the  corolla;  seeds 
oblong. — Alpine  regions  of  the  Rocky  Mountains,  also  in  Asia,  and  rare  in 
Europe,  where  it  is  said  to  have  usually  5-parted  flowers. 

Gentiana  frigida,  Hsenke.  Griseb.  I  c.  111.  Gray,  Syn.  120. — Ces- 
pitose  stems,  1-5'  high,  with  fibrous  roots;  leaves  linear  to  spatulate, 
thickish,  pale,  1-3'  long,  their  bases  forming  a  long  sheath ;  calyx  half  as 
long  as  the  corolla,  with  subulate  lobes  and,  frequently,  a  cleft  tube;  flowers 
1-3,  crowded  on  top,  funnel-shaped,  1  J'  long,  yellowish  or  greenish-white, 
spotted  with  red  and  brown;  lobes  broad-triangular,  acute;  reddish  plaits 
wide,  oblique,  undulate-crenulate,  almost  entire;  anthers  free;  seeds  broad, 
narrowly  winged,  with  crested  ridges. 

Springy  places,  in  the  alpine  regions  of  the  Rocky  Mountains,  and  in 
Asia;  very  rare  in  Europe. — ^A  very  handsome  plant  in  the  color  of  its 
flowers.  Its  mode  of  growth  is  entirely  different  from  any  other  of  our 
species.  The  flowering  stems  bear  in  the  axils  of  their  lowest  leaf-pair, 
within  its  long  sheath,  or  breaking  through  it,  leaf-buds  which  in  the 
succeeding  year  produce  flowering  stems,  while  the  base  of  the  old  stem 
withers  away.  The  roots  are  therefore  only  of  one  year's  growth,  thin 
and  filiform,  never  thick,  as  those  of  most  other  Pneumonanthes,  nor  is 
there  a  real  caudex. 

Gentiana  Pabryi,  Engelm.  Trans.  Acad.  St.  Louis,  2,  218,  pi.  10. 
Gray,  Syn.  121. — Few  ascending  stems  from  thick  fasciculate  roots,  about 
a  span  high ;  leaves  glaucescent,  thickish,  about  1'  long,  broadly  ovate  to 
oblong-lanceolate,  with  a  sheathing  base,  especially  in  the  lower  ones;  the 
uppermost  boat-shaped  and  keeled,  involucrating  the  single  or  few  clustered 
flowers,  concealing  the  calyx  and  often  almost  equal  to  the  large  deep-blue 
corolla;  lobes  of  calyx  linear,  short,  sometimes  almost  obliterated,  shorter 
than  the  campanulate  often  once-  or  even  twice-cleft  tube;  corolla  1^  loi}g, 
somewhat  ventricose,  its  lobes  short,  broad,  acutish,'  not  much  exceeding 
the  narrow  deeply  2 -cleft  appendages;  anthers  free ;  seeds  linear-lanceolate, 
wingless. — Moist  grassy  places  in  the  alpine  and  sub-alpine  regions  of 
Colorado  and  Utah. 

Gentiana  affinis,  Griseb.  I  c,  114.  Gray,  Syn.  122. — Many  stems, 
from  a  stout  rootstock,  with  thick  fasciculate  roots,  a  span  to  a  foot  high. 
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mostly  ascending;  leaves  from  oblong  to  lanceolate  or  linear;  flowers 
small  for  the  section,  1-1  J'  long,  usually  clustered  in  the  axils  of  the 
upper  leaves,  rarely  few ;  bracts  lance-linear ;  calyx-lobes  linear,  unequal, 
usually  shorter  than  their  sometimes  cleft  tube;  lobes  of  the  blue  corolla 
acute,  plaits  bifid,  anthers  unconnected ;  sessile  stigmas  lanceolate ;  seeds 
narrowly,  or  sometimes  more  broadly,  winged. 

Wet,  grassy  places  in  the  Rocky  Mountains  of  Colorado  and  Utah. 
The  numerous  thin  seeds  are  borne  on  the  whole  inner  surface  of  the  cap- 
sule, which  thus  not  only  has  the  function  of  a  placenta,  but  really  seems 
to  be  nothing  but  a  thin,  membranaceous  expansion  of  the  placentae  them- 
selves, forming  a  free  sac  within  the  capsule,  which  originates  from  the 
commissures  of  the  carpels,  and  remains  attached  to  them  only,  and  is  at 
last  otherwise  entirely  unconnected  with  the  walls  of  the  capsule.  It  is 
probable  that  all  the  Pneumonanthes  with  ovules  from  the  entire  inner  sur- 
face of  the  capsule  have  this  structure,  and  that  in  the  others  the  ordinary 
arrangement  of  commissural  placentae  prevails. 

Gentian  A  sebrata.  Gun.  Fl.  Norveg.  10.  Gray,  Synops.  117.  {G. 
detonsa,  Rottb.  Fries,  Gray's  Manual  ed.  5th,  387.) — Low,  simple  specimens, 
a  few  inches  high,  with  single  flowers,  1-1  J'  long.  Mount  Graham,  Ariz. 
(751),  at  9,000  feet  altitude. 

The  Norwegian  specimens  of  this  plant  in  my  herbarium  have  much 
smaller  flowers  than  ours  and  much  smaller  seeds.  The  "scales"  which 
roughen  the  surface  of  the  seeds  prove,  when  moistened,  to  be  transparent 
vesicles,  single  protruding  cells  of  the  epidermis.  In  tlie  Norwegian  form, 
these  vesicles  are  small,  oblong,  or  cylindric;  in  the  American  specimens, 
they  are  much  larger  and  mostly  hemispherical ;  in  the  allied  G,  crinita^  I 
find  them  large  and  oblong. 

Gentiana  barbellata,  Engelm.  Trans.  Acad.  St  Louis,  2,  216,  pL 
1 1 . — ^^Has  thus  far  been  found  only  in  the  mountains  of  Colorado,  near  the 
timber-line,  and  is  a  very  distinct  species,  which  can  in  no  way  be  con- 
founded with  serrata  or  simplex.  I  have  already,  in  the  first  account  of  this 
species,  given  the  diagnostic  characters,  and  have  also  stated  that  it  is  the 
only  perennial  one  of  the  section  Crossopetalum  in  America,  somewhat  allied 
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to  the  European  O.  ciliata,  also  a  perennial  species,  which  used  to  be  claimed 
as  an  annual;  harhellata,  however,  has  seeds  similar  to  those  oiserratUj  though 
much  smaller,  while  ciliata  has  the  winged  seeds  of  simplex,  and  has  an  indefi- 
nite number  of  leaves.  I  have  since  had  the  opportunity  of  studying  barbel- 
lata  in  the  mountains  of  Colorado,  and  found  that  it  possesses  a  creeping, 
filiform  rhizoma,  2-3  inches  below  the  surface,  from  which  at  intervals  filifoim 
stems  arise.  These  bear,  at  their  thickened  upper  end,  where  they  reach 
the  surface  of  the  soil,  an  undeveloped  terminal  bud  of  indefinite  growth, 
and  lateral  annual  flowering  stems,  the  scars  of  which,  enveloped  by 
withered  leaf-bases,  can  be  traced  sometimes  for  five  or  six  years  back. 
The  vegetation  of  the  plant  is  accomplished  in  the  following  manner. — ^Each 
season  the  terminal  bud  developes  two  pairs  of  basal  leaves ;  from  the  axil 
of  one  of  the  outer  leaves,  the  single  flowering  branch  originates.  Inside  of 
the  two  leaf-pairs  just  mentioned,  we  find  a  third  and  a  fourth  pair  unde- 
veloped, about  half  an  inch  long,  which  are  to  grow  into  the  basal  leaves  in 
the  following  season ;  and  within  these  the  four  leaves  of  the  next  succeeding 
season,  now  only  half  a  line  long,  are  already  preformed.  The  flowering 
branch,  usually  3  or  4  inches  high,  normally  bears  one  pair  of  leaves  in 
the  middle,  and  a  second  involucral  pair  just  below  the  almost  sessile 
flower ;  the  four  sepals  are  opposite  these  four  leaves,  and  the  four  corolla- 
lobes  alternate  with  the  sepals,  and  so  on.  In  the  axil  of  one  of  the  third 
pair  of  basal  leaves  preparing  for  next  year,  usually  alternating  with,  or 
sometimes  opposite  to,  the  present  flowering  branch,  the  bud  of  next  year's 
flowering  apparatus  is  already  four  lines  long ;  it  shows  plainly  the  two 
pairs  of  leaves  and  the  calyx,  and,  in  a  very  rudimentary  state,  also  the 
corolla.  Thus  each  year's  vegetation  exhibits  at  the  flowering  period 
(August  and  September),  on  the  primary  axis,  two  pairs  of  leaves  for  the 
present,  two  pairs  for  the  next,  and  two  for  the  third  year,  a  secondary 
axis  with  two  leaf-pairs  and.  the  flower,  and  another  preformed  secondary 
axis  with  the  rudiments  of  the  same  organs  for  the  next  year.  No  other 
Gentian  has,  as  far  as  I  know,  such  a  typical  growth,  with  the  regular 
preformation  of  all  the  organs,  but  we  find  the  same  among  other  plants  in 
other  families,  a  striking  example  of  which  is  furnished  by  our  NelumUum. 
The  regularity  in  our  Gentian  is  not  as  absolute  as  in  Nelumhium ;  for  occa- 
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sionally  two  flowering  branches  are  found  on  the  same  plant,  or  three 
pairs  of  leaves  in  place  of  two,  or,  very  rarely,  the  upper  involucral  leaves 
bear  one  or  even  two  axillary  flowers. 

Gentiana  WiSLiZENii,  Eugelm.  Z.  c.  pi.  7;  Gray,  Syn.  119. — Annual, 
erect,  a  foot  or  less  high,  with  the  habit  and  the  many-flowered  thyrsoid- 
paniculate  inflorescence  of  the  next;  leaves  from  lanceolate  to  ovate,  T  or 
less  long,  with  an  obtuse  or  subcordate  base ;  calyx  of  barely  half  the 
length  of  the  tube  of  the  corolla,  with  very  small  teeth,  its  membranaceous 
tube  cleft,  and  often,  in  age,  dejected;  corolla  pale  purplish,  4-5''  long,  acute 
lobes  fringed  above  the  base;  capsule  linear;  seeds  subglobose. 

White  Mountains  of  Arizona,  Rothrock  (799),  in  1874.  This  is  the 
only  known  locality  within  our  flora  of  this  rare  plant,  which  was  discovered 
by  Dr.  Wislizenus  over  thirty  years  ago  in  the  mouniains  west  of  Chi- 
huahua. 

Gentiana  Amarella,  L.,  var.  acuta,  Hook.  £  Gray,  Syn,  118.  (G. 
acuta,  Michx.). — Annual,  2-20'  high ;  stems  wing-angled,  usually  much 
branched;  lowest  leaves  obovate,  petiolate,  upper  ones  lanceolate  sessile; 
inflorescence  paniculate  or  strictly  thyrsoid,  with  shorter  erect  or  in  some 
foims  with  elongated  patulous  peduncles;  calyx  deeply  5-cleft;  herbaceous 
lobes  lance-linear,  somewhat  unequal,  often  as  long  as  the  tube  of  the 
bluish-purple  corolla,  the  lobes  of  which  are  oblong,  obtusish,  beset  at  base 
with  copious  (or  in  the  diminutive  alpine  foim,  few)  setae;  sessile  capsule 
linear;  seeds  subglobose. 

Grassy  places  in  the  mountains  of  Colorado  and  northeastwaid.  The 
true  European  G,  Amarella  has  usually  4 -parted  flowers 

Halenia  RoTHROCKii,  Gray,  Proc.  Amer.  Acad.  11,  84;  Syn.  127. — 
Annual,  a  span  or  two  high,  loosely  flowered ;  lower  leaves  small,  spatulate, 
those  of  the  stem  distant,  lance-linear,  the  uppeimost  closely  approaching 
subverticillate ;  flowers  cymose-subumbellate,  on  slender  peduncles,  ofcen 
in  sevens,  nearly  6"  long,  bright  yellow,  ovate,  acute  lobes  a  little  longer 
than  the  campanulate  tube,  the  five  spurs  cui'ved,  horizontal  or  ascending, 
half  as  long  as  the  corolla;  stamens  from  the  throat  of  the  tube;  anthers 
versatile ;  seeds  subglobose- ovate 

On  Mount  Graham,  at  9,000  feet  altitude;  in  flower  in  September, 
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Rothrock  (733),  in  1874.  Evidently  allied  to  three  Mexican  species  which 
have  also  umbelliform  cymes ;  the  innermost  involucral  leaves  bear  single 
flowers,  the  outer  ones  usually  two,  and  a  later  secondary  flower  is  borne  on 
a  shorter  peduncle  behind  a  primaiy  one.  This  is  the  only  Western  species 
yet  discovered. — Plate  XXI.  Natural  size.  1.  Flower,  5  diameters.  2. 
Mature  capsule,  cross-section,  about  5  diameters.  3.  Vertical  section 
through  flower,  about  10  diameters. 

Pleubogyne*  botata,  Griseb.  Gray,  Syn.  124.  {Swertia  rotata^  L.). — 
Stems  2-10^  high,  the  smallest  ones  one-flowered,  others  thyrsoid-branched, 
many-flowered;  leaves  lance-linear;  sepals  linear,  acute,  as  long  as  the 
milk-white  (|-1^  wide)  corolla,  acute  at  both  ends 

Moist,  grassy  places  in  Colorado,  sometimes  in  large  patches,  and 
then  disappearing  again  for  years.  The  spreading  flowers  of  this  and  the 
next  two  genera  afibrd  the  best  opportunity  of  observing  the  action  of  the 
versatile  anthers  as  they  slowly  turn  from  the  introrse  to  the  horizontal,  and 
then  to  the  extrorsely  reversed  position,  as  explained  above.  The  glands 
on  the  base  of  the  corolla-lobes  are  distinct  enough,  but  the  surrounding 
scale  is  apparently  not,  as  it  is  ignored  by  many  botanists ;  I  have  seen 
it  variable,  longer  or  shorter,  but  always  present ;  when  fully  developed, 
it  forms  a  complete  crested  or  fringed  funnel  The  stigma  of  this  plant  is 
most  peculiar,  formed  as  it  is  directly  on  the  commissure  of  both  carpels 
and  representing  a  broad  stigmatic  line  commencing  about  f  below  the  non- 
stigmatose  apex,  running  down  the  sides  to  the  same  distance  above  the  base, 
so  that  we  have  here  a  two-cai-pellary  ovary  with  two  lateral,  but  without 
any  apical  stigma.  This  line  is  beset  with  elongated  stigmatic  cells  or 
papillae  about  0.1""  long  and  \  as  wide.  At  the  proper  time,  numerous 
pollen-grains  are  found  adhering  to  the  stigma,  many  of  them  developing 
their  tubes.  Tlie  seeds  I  have  been  able  to  examine  were  not  fully 
matured,  but  such  as  they  are,  they  appear  oval-oblong,  not  flattened  nor 
margined,  but  slightly  angular  and  nearly  0.5""  in  the  longer  diameter 

*  Pleurogynb,  Eschsch. — Erect  aoDaals  of  cold  or  ulpiDO  regioDs,  with  opposite  leaves,  few  or 
nnmerons  wbitish  flowers  in  a  fastigiate^y  much-braDched  panicle;  corolla  rotate,  often  4-parted,  in 
our  species  with  a  pair  of  nectariferous  pits  at  the  base  of  the  lobes  siirronnded  by  a  fannel-shaped  crest 
or  a  fringed  scale;  stamens  versatile ;  ovary  lanceolate,  bearing  the  linear  stignias  decnrrent  down  the 
sides  on  the  sntnres ;  ovules  abundant  on  the  broad  placent»  on  both  sides  of  the  sutures ;  capsule  oval, 
compressed ;  seeds  oblong,  smooth. 
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Stvebtia*  PERENNI8,  L.,  Gray,  Syn.  124. — A  span  to  a  foot  high; 
lowest  leaves  oblong  or  obovate,  2-4'  long ;  upper  few  and  naiTow,  sessile ; 
flowers  1'  wide. — Colorado  and  Utah  mountains,  in  boggy  places;  also 
in  Europe  and  Asia. 

Fbasera  speciosa,  Dougl.  in  Griseb.  Gent.  329.  Hook.  Fl.  2,  66,  tab. 
153;  Gray,  Syn.  125.— Biennial;  stem  stout,  2-6^  high,  very  leafy;  leaves 
in  fours  and  sixes,  nei^vose,  the  radical  and  lower  cauline  ones  linear- 
oblong,  6-10'  long,  acutish  or  obtuse,  the  upper  narrower  and  shorter; 
flowers  numerous,  in  a  long  leafy  thyrsus;  lobes  of  the  greenish- white 
(rarely  bluish)  dotted  corolla  oval-oblong,  acutish  (6'^  long),  bearing  a  pair 
of  contiguous  and  densely  long-fringed  glands  about  the  middle,  and  a 
distant  transversely  inserted  and  setaceously  multifid  scale-like  crown  near 
the  base ;  anthers  versatile ;  capsule  compressed  contrary  to  the  deep  boat- 
shaped  valves;  oblong  seeds  flat,  margined. — Willow  Spring,  Arizona, 
Rothrock  (251),  in  1874;  Colorado,  Wolf  (790),  in  1873.  A  mountain 
species,  found  in  the  Rocky  Mountains  and  westward  to  California  and 

Oregon. 

POLEMONIACEiE. 

By  Prop.  T.  C.  Poeteb. 

Phlox  lonoifolia,  Nutt.  (Gray,  Proc.  Am.  Acad.  8,  p.  255 ;  Watson 
in  King's  Rep.  5,  p.' 2 GO).— Nevada,  1871,  1872,  Watson's  Rep.;  Boulder, 
Colo.,  1873,  Loew  (680);  Central  Colorado,  1873,  Wolf  (681). 

Phlox  lonoifolia,  Nutt,  var.  Stansburii,  Gray. — Arizona  and  Nevada, 
1871,  1872,  Watson's  Rep. 

Phlox  nana,  Nutt.  (PL  Gamb.  p.  4;  Gray,  Proc.  Am.  Acad.  8,  p.  256; 
Watson,  I  c.  p.  464). — Santa  F^,  N.  Mex.,  June,  1874,  Rothrock  (8). 

Phlox  Douglasii,  Hook.  (Gray,  I  c.  p.  254 ;  Watson,  I  c.  p.  260). — 
Nevada  and  Arizona,  1871,  1872,  Watson's  Rep. 

Phlox  c^spitosa,  Nutt  (Gray,  I  c.  p.  253 ;  Watson,  L  c.  p.  259). — 
Nevada  and  Utah,  1871, 1872,  Watson's  Rep.;  South  Park,  Colorado,  July, 
1873,  Wolf. 

*  SwsRTiA,  L. — SiDgle-stemmed  percDnials;  leaves  occa6ioDalJya]teroate,tbe  loiivest  ones  tapering 
into  an  elongated,  margined  petiole;  infloreBcence  tb> rsoid ;  floorers  blue;  corolla  rotate,  with  a  very 
short  tnbe;  nectarifercns  pits  at  the  base  of  its  lobes  crested  with  a  fringe;  anthers  versatile ;  seeds 
flat,  winged. 
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CoLLOMiA  LINEARIS,  Nutt  (WatsoD,  I  c.  p.  261). — Utah,  Watson's 
Rep.;  South  Park,  Colorado,  July,  1873,  Wolf  (686,  687). 

CoLLOMiA  GBACILI8,  Dougl.  (WatsoD,  I  c.  p.  262). — Denver,  Colo., 
June,  1873,  Wolf  (354). 

CoLLOMiA  GiLioiDES,  Benth.  {Gilia  divaricata,  Nutt.  PI.  Gamb.  p.  4; 
Watson,  I  c.  p.  464). — Willow  Spring,  Arizona,  July,  1874,  Rothrock  (233). 

CoLLOMiA  Cavanillesiana,  Dou.  (Gray,  I.  c.  p.  260;  Watson,  I  c. 
p.  465).— Big  Dry  Fork,  Arizona,  1873,  Loew  (678) ;  Camp  Grant,  at 
5,250  feet  elevation,  Rothrock  (439);  Chiricahua  Mountains,  August  1, 
1874,  Rothrock  (536) ;  Black  River,  at  4,500  feet  elevation,  September, 

1874,  Rothrock  (788). 

CoLLOMiA  LONGiFLOBA,  Gray  (Proc.  Am.  Acad.  8,  p.  261;  Watson, 
I.  c.  p.  465). — San  Francisco  Mountains,  Arizona,  1871,  1872,  Watson's 
Rep.;  Denver,  Colo.,  June,  1873,  Wolf  (675,  677)  ;  deserts  of  New  Mexico, 
1873,  Loew;  Camp  Bowie,  Ariz.,  August,  1874,  Rotlnock  (4i2);  Deer 
Spring  (180). 

CoLLOMiA  AGGBEGATA  {GUia  oggregatUj  Spieng.;  Watson,  /.  c.  p.  269).— 
Arizona,  Nevada,  and  Utah,  1871,  1872,  Watson's  Rep.;  Arizona,  1873, 
Loew  (305,  744);  Blue  River,  Colorado,  June,  1873,  Wolf  (745);  Rocky 
Cafion,  Arizona,  July,  1874,  Rothrock  (275)  ;  White  Mountains,  Arizona,  at 
9,000  feet  elevation,  September,  1874,  Rothrock  (810). — ^An  examination  of 
a  goodly  number  of  specimens  of  Gilia  aggregata^  Spreng.,  from  different  sta- 
tions in  the  Rocky  Mountains  and  California,  brings  to  light  a  character  in 
the  species  which  has  been  overlooked, — (he  unequal  insertion  of  the  stamens. 
The  degrees  of  variation  in  this  respect  are  remarkable  and  so  gradual  as 
to  rule  out  the  supposition  of  dimorphism.  In  the  extreme  cases,  they  ai-e 
included,  on  the  one  side,  in  the  tube  of  the  corolla  and  very  unequally 
inserted  at  points  wide  apart,  from  the  base  upward,  whilst,  on  the  other,  they 
are  crowded  toward  the  throat  and  more  or  less  exserted.  Then,  the  inser- 
tion sometimes  is,  or  rather,  perhaps,  appears  to  be,  equal.  In  a  specimen  of 
this  kind  from  California,  it  would  be  hard  to  declare  that  the  filaments  in 
some  of  the  flowers  do  not  start  out  from  the  same  horizontal  line,  whilst  in 
other  flo  were  on  the  same  stalk  their  insertion  is  decidedly  unequal.  Now,  as 
the  main  character  which  separates  CoUomia  from  Gilia  is  the  unequal  inser- 
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tion  of  stamens,  I  have  veatured  to  transfer  this  species  to  the  former  genus, 
where  it  naturally  falls  into  Dr.  Gray's  section  Phlogantheaj  and  forms  a  link 
of  transition  between  the  two  genera.  It  may  be  here  remarked  that  the 
character  of  Crilia  given  by  Bentham  and  Hooker  (Genera,  2,  p.  822),  ^^semina 
nunquam  spirUliferd*\  is. evidently  an  oversight,  since  Dr.  Gray,  whose 
elaboration  of  the  genus  is  adopted  in  full,  restricts  it  to  the  species  with 
opposite  and  palmately-cleft  leaves. 

GiLiA  NUDiCAULis,  Gray  (Watson,  I.  c.  p.  264). — South  Park,  Colo- 
rado, 1873,  Wolf. 

GiLiA  NuTTALLii,  Gray  (Watson,  I.  c.  p.  264). — Oro  City,  Colo.,  July, 
1873,  Wolf  (682);  Arizona,  1873,  Loew  (164  a). 

GiLiA  PUNGEN8,  Bonth. — Donvcr,  Colo.,  June,  1873,  Wolf;  Nevada, 
1871,  1872,' Watson's  Rep. 

GiLiA  DEBiLis,  Watson  (Am.  Naturalist,  7,  p.  302 ;  Report  for  1871, 
1872). — Stems  short  and  slender,  1-2  inches  high,  leafy  above;  pubescence 
minute  or  hirsute;  leaves  alternate,  ^-1  inch  long,  oblong,  attenuate  into  a 
short  petiole,  entire,  or  some  of  them  broader  and  3-lobed;  bracts  entire, 
resembling  the  leaves,  twice  longer  than  the  calyx ;  flowers  nearly  sessile ; 
calyx  with  ovate-triangular  teeth,  shorter  than  the  tube;  corolla  funnel- 
form,  8  lines  long,  with  elongated  tube  and  deeply-lobed  limb,  light  purple; 
stamens  upon  the  throat  exserted ;  capsule  1  line  long,  the  cells  1-seeded ; 
seeds  without  mucilage  or  spiricles. — Southern  Utah,  1871,  1872.— ^Plate 
XIX,  Fig.  A.  Natural  size.  Figure  1.  Flower,  and,  2,  Corolla  split  open, 
each  enlarged  about  5  diameters. 

GiLiA  DEMI88A,  in  the  same  plate,  not  being  collected  by  the  Expedi- 
tion, is  not  described.     See  Gray,  Syn.  Fl.  N.  Am.  part  1,  p.  137. 

GiLiA  DENSiFOLiA,  Bcuth.  (Watsou,  I.  c.  p.  468). — A  foot  or  two  high, 
from  a  perennial  root ;  stems  virgate  from  a  woody  base,  leafy  to  the  top ; 
leaves  rigid,  linear,  laciniate-pinnatifid  or  incised,  the  short  lobes  few  or 
several,  subulate ;  flowers  numerous,  in  a  compact  head  ;  corolla  over  half 
an  inch  in  length,  violet-blue,  two  or  three,  times  the  length  of  the  calyx 
(the  lobes  three  lines  long);  anthers  linear-sagittate;  ovules  several  (Gray, 
in  Bot.  Cal.  1,  p.  495).— Nevada,  )87I,  1872. 
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GiLiA  FiLiFOLiAy  Nutt,  YBT.  DIFFUSA^  Gray  (Watson,  I.  c.  p.  267). — 
Nevada,  1871,  1872. 

GiLiA  coNGESTA,  Hook.  (Watson,  I  c.  p.  268). — Gray's  Peak,  Colo- 
rado, at  10-12,000  feet  elevation,  July,  1873,  Wolf  (748,  749). 

GiLiA  piNNATiFiDA,  Nutt.  (Watson,  I  c,  p.  469). — Denver,  Colo., 
June,  1873,  Wolf  (746). 

PoLEMONiUM  HUMiLE,  Willd.  (Watson,  I  c.  p.  470). — Utah,  1871, 
1872  ;  Georgetown,  at  8,500  feet  elevation,  and  Gray's  Peak,  Colorado,  at 
12,000  feet  elevation,  1873,  Wolf  (685). 

PoLEMONiuM  CiBRULEUM,  Linn.  (Gray's  Man.  p.  371). — Central  Colo- 
rado, at  10-11,000  feet  elevation,  July,  1873,  Wolf  (683). 

PoLEMONiUM  ciEBULEUM,  L.,  var.  FOLiosissiMUM,  Gray  (Watson,  I.  c. 
p.  272).— Utah,  1871,  1872. 

PoLEMONiUM  CONPERTUM,  Gray  (Watson,  I  c.  p.  272). — Utah,  and 
Belmont,  Nev.,  1871,  1872;  Central  Colorado,  at  12,000  feet  elevation, 
July,  1873,  Wolf  (684). 

HYDROPHYLLACE^. 

Phacelia*  ciRCiNATA,  Jacq.  f. — Loew,  Arizona.  A  widely  distributed 
and  polymorphic  species. 

Phacelia  crenulata,  Torr. — Nevada. 

Phacelia  glandulosa,  Nutt. — ^Annual,  viscidly  pubescent,  somewhat 
glandulose;  leaves  bi-pinnately  parted;  lobes  short  and  obtuse;  seeds 
delicately  impressed-punctate ;  calyx-lobes  oblong,  spatulate,  obtuse ; 
placentae  2-ovuled;  seeds  vertical. — Agua  Azule,  N.  Mex.,  6,700  feet 
altitude  (131).  P.  Popei,  Torr.  &  Gray,  Pac.  R.  R  Rep.  2,  p.  172,  1 10,  is 
simply  a  less  hairy  form,  having  the  lobes  of  the  corolla  entire.  Colorado, 
along  the  Arkansas  (99). 

Var.  Neo-Mexicana,  Gray.  (P.  Neo-Mexicana,  Thurb.inBot  Mex.  Bound, 

*  Phacelia,  Ja88. — *' Calyx  deeply  5-partcd;  IhediviHiuDB  asaally  narrow  and  Bimilar.  Corolla 
from  almost  rotate  to  narrow-fnnnelform,  decidaons,  commonly  with  appendages  upon  tho  inside  of  the 
tube  in  the  form  of  10  vertioal  plates  or  lamelJsD  approximate  in  pairs  between  the  bases  of  the  filaments, 
or  else  adnate  more  or  less  to  their  base,  one  on  each  side.  Stamens  eqaally  inserted  low  down  or  at  the 
base  of  the  corolla.  Ovules  and  seeds  from  4  (a  pair  to  each  placenta)  to  very  numerous.— Herbs,  mostly 
brauche<l  from  The  base;  with  simple  or  compound  alternate  leaves,  or  the  lower  opposite,  and  mure  or 
less  scorpoid  spicate  or  racemose  cymose  inflorescence.  Corolla  blue,  violet,  purple  or  white,  never 
yellow,  except  sometimes  the  tube  or  throat."— Fl.  California,  1,  p.  506. 
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p.  143)  is  distinguished  chiefly  by  the  more  distinctly  crenulate-denticulate 
lobes  of  the  corolla,  a  character  in  which  it  varies  much. — ^Neutria,  N. 
Mex.,  at  7,000  feet  altitude  (155). 

Phacelia  tanacetifolia,  Benth. — ^Valley  of  the  Arkansas,  Colorado 
(82).     (By  oversight  published  in  catalogue  (1874)  as  sub-alpine.) 

Phacelia  sebicea.  Gray. — Nevada. 

Phacelia  integripolia,  Torr. — Deer  Spring,  Arizona,  at  6,300  feet; 
hairy  form,  but  hardly,  I  think,  P.  Palmerij  Torr.,  in  Watson's  Bot.  King's 
Survey,  p.  251  (181). 

Hydrophyllum  Virginicum,  L. — ^Apex,  Colo.  (83). 

Hydrophyllum  capitatum,  Dougl. — Utah. 

Nama  hispida.  Gray. — Camp  Bowie,  Ariz.,  at  5,500  feet  altitude  (445). 

Eriodictyon*  glutinosum,  Benth.,  var.  angustifolium,  Torr.  (E. 
angtistifolium,  Nutt.  PI.  Gambel,  181). — Nearly  smooth,  with  a  sticky  exuda- 
tion ;  linear  leaves  with  revolute  margins ;  inflorescence  cymose  in  a  naked 
panicle ;  short  campanulate  corolla  2-3''  long. — Southern  Nevada. 

BORRAGINACE^. 
By  Prop.  T.  0.  Porter. 

Coldenia  hispidissima,  Gray  (Watson,  Bot.  King,  p.  247). — Nevada, 
1871,  1872,  Watson's  Rep.  (JEddya,  Toit.  Pac.  R  R.  Rep.  2,  p.  170,  pi. 
ix);  Sunset  Crossing,  Ariz.,  1873,  Loew  (160  a). 

Coldenia  Palmeri,  Gray  (Watson,  I  c.  p.  248).— Nevada,  1871,  1872, 
Watson's  Rep. 

Heltotropium  Curassavicum,  Linn.  (Gray's  Man.  p.  366;  Watson, 
Bot  King,  p.  248).— Nevada,  1871,  1872,  Watson's  Rep. 

Heliotropium  convolvulaceum.  Gray  (Bot.  Cal.  1,  p.  521;  EuplocUj 
Nutt.). — ^Annual,  with  branches  a  span  to  a  foot  long  spreading  from  the 

*  Ekiodictyon,  Benth. — Calyx  deeply  5-partod,  the  lobes  or  sepals  uot  broader  upward.  Corolla 
fnnnel-form  or  approaching  campanulate  or  salver-form.  Stamens  more  or  lees  incladed.  Styles  2, 
distinct  to  the  base ;  their  tips  or  stigmas  clavate-capitate.  Capsule  crustaceous,  small,  globose-ovate 
and  pointed,  2-celled,  with  dilated  placents,  4-valvedy  i.  e.,  at  first  locnlicidal  in  the  manner  of  the  tribe, 
then  septicidal,  thus  splitting  into  four  hard  and  thick  half* valves,  closed  by  a  portion  of  the  partition 
on  one  side  and  partly  open  on  the  other.  Ovules  rather  numerous,  but  seeds  few. — Low  shrubs ;  leaves 
alternate,  of  rigid  coriaceous  texture,  their  margins  beset  with  rigid  teeth,  the  base  tnpering  into  m^re 
or  less  of  a  petiole.  Flowers  in  scorpioid  cymes  collected  in  a  terminal  panicle ;  corolla  violet  or  purple, 
varying  to  white.    Filaments  variably  adnate  to  the  tube  of  the  corolla.— Gray,  F1.  Cal.  1,  p.  518. 
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base,  hoary  or  strigose-hispid ;  leaves  oblong-lanceolate  or  ovate,  petioled ; 
flowers  scattered,  short-pedicelled,  sweet-scented;  corolla  white,  with  a 
rotate  limb,  plaited  but  scarcely  lobed,  and  a  hairy  tube  somewhat  enlarged 
above,  and  the  orifice  narrowed;  anthers  with  slightly  cohering  tips;  style 
long ;  truncate  cone  of  the  stigma  bearded  with  stiff  bristles ;  fruit  of  two 
globose,  solid  lobes,  each  lobe  or  carpel  splitting  "into  two  hemispherical 
one-seeded  nutlets. — Deserts  of  New  Mexico,  1873,  Loew 

EcHiNOSPERMUM  Redowskii,  Lchm.  (Grray's  Man.  p.  365;  Watson, 
Bot.  King,  p.  246).— Nevada,  1871,  1872,  Watson's  Rep.;  Twin  Lakes, 
Colorado,  1873,  Wolf  (694,  705);  Pescado,  N.  Mex.,  at  7,000  feet  eleva- 
tion, July,  1874,  Rothrock  (154). 

EcHiNOSPERMUM  FLORiBUNDUM,  Lohm.  (E.  deflexum,  Lehm.,  var  flori- 
bunduniy  Watson,  Bot.  King,  p.  246). — Twin  Lakes,  Colorado,  1873,  Wolf 
(697). 

Eritbichium  nanum,  Schrad.,  var.  abetioides.  Herder  (Gray,  Proc. 
Am.  Acad.  10,  p.  56 ;  JE.  aretioides,  DC. ;  E.  villosum,  DC,  var.  aretioides, 
Gray;  Watson,  Bot.  King,  p.  241). — Mountains  of  Colorado,  at  13,000 
feet  elevation ;  June,  1873,  Wolf  (708). 

Eritrichium  Californicum,  DC.  (Watson,  Bot.  King,  p.  242). — Central 
Colorado,  1873,  Wolf  (689,  691,  692). 

Eritrichium  angustjfolium,  Torr.  (Watson,  I  c.  p.  241). — San  Luis 
Valley,  Colorado,  September,  1873,  Wolf  (704). 

Eritrichium  crassisepalum,  Torr.  &  Gray  (P.  R.  R.  Survey,  2,  p. 
1 71). — Annual,  very  hispid  with  spreading  hairs;  stem  much  branched  from 
the  base,  branches  ascending,  3  to  5  inches  high ;  leaves  obovate-lanceolate, 
rather  obtuse ;  racemes  bracteate  below ;  fructiferous  calyx  ventricose  at 
base,  closed  and  contracted  above  the  middle,  the  segments  thickened  and 
indurated  on  the  back,  finely  pilose  on  the  margins,  with  large,  strong, 
hispid  hairs  on  the  back ;  nutlets  heteromorphous,  ovate,  convex  on  the 
back,  three  of  them  muricate-granulate,  the  fourth  larger  and  nearly  or 
quite  glabrous. — Colorado,  1873,  Wolf. 

Eritrichium  Jamesii,  Torr.  (Marcy's  Rep.  p.  294). — Hirsute,  much 
branched  from  a  suflFruti cose  base ;  branches  6  to  10  inches  high;  leaves 
linear-lanceolate,  tapering  to  the  base,  1  to  2  inches  long ;  spikes  terminal, 
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numerous;  flowers  on  very  short  pedicels;  calyx  campanulate,  at  fii'st 
scarcely  longer  than  the  tube  of  the  corolla,  but  in  fruit  elongated  and 
closed,  segments  ovate ;  corolla  ochroleucous,  tube  shorter  than  the  calyx- 
teeth,  spreading  limb  2  to  3  lines  wide,  lobes  very  obtuse ;  nutfets  4,  similar, 
depressed,  conniving  at  the  top,  but  separated  at  the  sides,  very  convex  and 
smooth  on  the  back,  shining,  edges  very  acute,  ventral  suture  adhering  to 
the  style  above  the  middle. — Denver,  Colorado,  June,  1 873,  Wolf  (696)  ; 
Western  New  Mexico,  at  6,500  feet  elevation,  July,  1874,  Rothrock  (130). 

Eritrjchium  glomeratum,  DC.  (Watson,  Bot.  King,  p.  242). — Twin 
Lakes,  Colorado,  July,  1873,  Wolf  (700,  702). 

Mertensia  oblongifolia,  DC.  (Watson,  Bot.  King,  p.  238). — Apex, 
Colo.,  1873,  Wolf  (709  a). 

Mertensia  Sibirica,  Don. — Utah,  1871,  1872,  Watson's  Rep.;  Colo- 
rado, 1873,  Wolf  (709  6). 

Mertensia  PANicuLATA,  Don. — ^Arizona,  1873,  Loew  (162  a) ;  Colorado, 
1873,  Wolf  (709). 

Mertensia  lanceolata,  DC.  Prod.  10,  p.  88  (Pulmonaria  lanceolatay 
Pursh,  and  P.  marginatay  Nutt,  Gray,  Proc.  Am.  Acad.  10,  p.  53). — Stem 
erect,  glabrous,  about  one  foot  high;  leaves  glaucescent,  somewhat  fleshy, 
ciliate,  lower  oblong-spatulate  or  oblong-ovate,  upper  ovate,  acute,  partly 
clasping ;  racemes  4-  to  8-flowered,  sub-fasciculate,  scarcely  longer  than  the 
leaves;  corolla  with  a  funnel-form  tube  twice  longer  than  the  calyx; 
stamens  inserted  in  the  throat ;  anthers  sagittate  — ^Willow  Spring,  Arizona, 
at  7,400  feet  elevation,  July,  1874,  Rothrock  (246). 

LiTHOSPERMUM  piLosuM,  Nutt.  (Watson,  Bot  King,  p.  238). — Utah, 
1871,  1872,  Watson's  Rep. 

LiTHOSPERMUM  MULTIFLORUM,  Torr.  (Watsou,  Bot.  King,  p.  238,  under 
L.  pUosum,  Grray,  Proc.  Am.  Acad.  10,  p.  51). — ^New  Mexico,  1873,  Loew 
(161  a)  ;  Grant  Post  Office,  Colo.,  July,  1873,  Wolf  (698) ;  Willow  Spring, 
Arizona,  at  7, 195  feet  elevation,  July,  1874,  Rothrock  (201). 

LiTHOSPERMUM  CANESCENS,  Lohm.,  var.  (Gray's  Man.  p.  363). — Tonto 
Basin,  Arizona,  1873,  Loew  (162  a)  ;  Willow  Spring,  at  8,000  feet  elevation, 
and  Sanoita  Valley,  Southern  Arizona,  at  4,000  feet  elevation,  1874,  Roth- 
rock (202,  633). 


204  BOTAKY. 

Onosmodium  Thubbebi,  Gray,  Syn.  Fl.  p.  205.  {Macromeria  viridiflora^ 
Torr.  in  Mex.  Bound.  Surv.  p.  139,  not  of  A.  DC.) — Stem  erect,  2  to  3  feet 
high  hispid  with  spreading  hairs ;  leaves  ovate-lanceolate,  2  to  3^  inches 
long,  6  to  12"  lines  wide,  covered  on  both  sides  with  a  close  appressed  pubes- 
cence, hispid  also  on  the  upper  side  with  stijQSsh,  erect  hairs  arising  from  a 
callous  base,  and  on  the  under  side  with  softer,  somewhat  villous  hairs, 
especially  on  the  rib-like  nerves,  sessile  and  partly  clasping;  flowers  one 
inch  and  a  half  long,  tubular-funnelform,  greenish  and  very  hairy  on  the 
outside,  yellow  within ;  calyx  about  one-fourth  the  length  of  the  corolla, 
the  divisions  much  elongated  in  fruit;  stamens  at  first  included,  but  at 
length  exserted;  nutlets  ovate,  more  than  a  line  long,  smooth  and  shining. 
Willow  Spring,  Arizona,  1874,  Rothrock  (227). 

CONVOLVULACEiE. 

Ipomcea  hederacea,  Jacq.  Gray,  Syn.  Fl.  part  1,  p.  210.  (Iponum  NUj 
Eoth.) — Southern  Arizona  (505,  524),  where  it  forms  dense  masses,  often 
an  acre  in  area. 

Ipomcea  Mexicana,  Gray,  Syn.  Fl.  part  1,  p.  210.  (Ipomoea  Nily  var. 
diversifoliay  Choisy  in  DC.  Prod,  ix,  p.  343.  Pharbitis  diverstfolia^  Lindl. 
Bot.  Reg.  t.  1988  ) — ^Probably  only  a  form,  distinguished  (so  far  as  my 
specimen  shows)  by  its  shorter,  broader  calyx-lobes,  and  also,  on  authority 
of  Choisy,  by  the  lower  leaves  being  cordate-acuminate,  and  the  others 
3-lobed. — ^Arizona  (150  a,  Loew). 

Ipomcea  muricata,  Cav. — Nearly  smooth,  with  a  tuberose  root ;  stem 
prostrate;  leaves  deeply  palmately-parted,  the  6-8  divisions  narrowly 
linear,  but  slightly  dilated  upward,  4-9^'  long,  petiole  T'  long;  corolla 
12-14"  long,  purple,  tube  slender;  sepals  ovate  or  lance-ovate,  obtuse  or 
slightly  mucronate,  evidently  muriculate  on  the  back.  The  slender  stems 
hardly  a  foot  long ;  flowers  infundibuliform  and  somewhat  disproportion- 
ately large. — Sanoita  Valley,  Arizona  (623). 

Ipomcea  costellata,  Torr. — Herbaceous,  smoothish  or  somewhat  hairy, 
branching,  slender;  leaves  palmately-parted,  5-7  divisions,  which  are  linear 
to  lanceolate-spatulate,  and  sometimes  sparingly  ciliate,  4-7''  long ;  petioles 
2-5"  long ;  pedicels  slightly  thickened ;  flowers  purple  or  whitish,  funnel- 
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shaped;  lobes  short ;  sepals  oblong,  margins  slightly  scarious,  distinctly  2-3- 
keeled ;  style  entire,  the  2-lobed  stigma  very  slightly  roughened  ;  seeds  in 
my  specimens  smooth  or  nearly  so.  (590  a  hairy  form.) — Southern  Arizona 
(631,  679,  623  a);  common. 

Ipomcea  leptophylla,  Torr. — Perennial ;  stems  smooth,  often  erect  and 
bushy,  usually  prostrate ;  leaves  thickish,  sessile,  entire,  acute,  lance-linear, 
3'  long,  veiny;  peduncles  1-3-flowered;  sepals  ovate,  obtuse,  somewhat 
mucronate.  Corolla  with  a  spreading  border,  1^'  across;  tube  1^  long; 
filaments  hairy  below,  inserted  near  the  base  of  the  corolla;  style  equalling 
the  stamens,  lobes  of  the  stigma  capitate. — Loew;  probably  from  along  the 
Arkansas. 

Ipomcea  coccinea,  L.  {Quamodit  coccinea^  Moench).— Southern  Ari- 
zona (559). 

Convolvulus  sepium,  L.,  var.  repens,  Gray  (Calystegia  septwnj  R.  Br., 
YdiX.  puhescensy  Gray). — Zufii,  N.  Mex,  6,500  feet  altitude  (162). 

Convolvulus  incanus,  Vahl. — Twining,  silky-hairy;  stems  terete; 
leaves  linear-lanceolate,  9-18''  long,  somewhat  cordate,  and  distinctly 
auricled  at  base ;  auricles  diverging  and  recurved,  entire  or  more  or  less 
deeply  2-3-lobed;  petioles  2-6''  long;  peduncles  1-2^'  long,  bearing  a  pair 
of  small  bracts  above  the  middle ;  sepals  villous,  ovate,  rather  obtuse,  half 
as  long  as  the  broadly  infundibuliform  hairy  corolla ;  lobes  of  corolla  dis- 
tinctly hairy-tipped. — Arizona  (Loew,  150  a);  (482)  at  5,300  feet  altitude. 

Convolvulus  longipes,  Watson  (American  Naturalist,  7,  302). — *^  Gla- 
brous, glaucous,  twining;  leaves  linear,  1  inch  long  or  less,  entire  or  auricled 
at  base,  petioled ;  peduncles  elongated,  2-6  inches  long,  mostly  strict,  2-3- 
bracted,  usually  1 -flowered ;  bracts  linear ;  calyx-lobes  rounded,  obtuse  or 
emarginate;  corolla  funnel-form,  \\  inches  long,  yellowish. — Southern 
Nevada." — Plate  XX.  Fig.  1.  Natural  size.  2  Pistil.  3.  Cross-section 
of  ovary.     4.  Stamen.     Figs.  2,  3,  and  4  enlarged. 

EvoLVULUS*  SERicEUS,  Swartz. — Spreading,  procumbent,  branches  4-8' 
long ;  leaves  sessile,  lanceolate  to  oblong,  acute  or  obtuse,  smooth  or  nearly 
so  above,  densely  silky-hairy  below ;  pedicels  axillary,  1-3"  long ;  sepals 

*EyoLVULX78,  L. — a  geDus  of  about  70  species,  Datives  mostly  of  Tropical  America;  distingtiishcd 
from  Cowsolvtdus  in  baviDg  two  styles,  and  each  of  these  being  divided  iDto  two  linear-filiform  stigmas  ; 
and  also  by  the  ovary  being  sometimes  1  -celled  from  the  disappearance  of  the  partition. 
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lanceolate,  hairy,  acute,  as  long  as  or  exceeding  the  pedicels;  corolla 
whitish,  &'  long.  Choisy,  in  DC.  Prod.  voL  ix,  p.  443,  speaks  of  the 
peduncles  as  being  1-3-flowered.  In  all  my  specimens,  the  flowers  are 
solitary. — Ash  Creek,  Arizona  (152  a,  Loew,  and  307). 

EvoLVULus  Akizonicus,  Gray. — Procumbent  or  ascending,  6-12'  long, 
silky-hairy;  leaves  linear-lanceolate  to  lanceolate,  acute,  4^1  C  long; 
peduncles  capillary,  6-18''  long,  bracteate  at  the  forks  and  bearing  1-3 
flowers  (usually  3) ;  flowers  blue,  6-8"  in  diameter,  salver-shaped ;  sepals 
acute ;  anthers  distinctly  auriculate  at  base ;  pedicels  reflexed  after  fall  of 
the  flower;  ovary  1 -celled. — Camp  Grant,  Ariz.  (376  and  151  a,  Loew, 
Arizona). 

Gbessa  Cretica,  L.,  var.  Tbuxillensis,  Chois. — ^Arizona. 

CUSCUTEiE. 
By  Db.  George  Engelmann. 

CuscuTA  (Cmstogrammica)  salina,  Engelm. — Stems  slender,  low; 
flowers  (1^2^  lines  long)  delicate  white,  pedicelled  in  loose  cymes ;  calyx- 
lobes  ovate-lanceolate  acute,  as  long  as  the  similar  but  mostly  broader  and 
overlapping  denticulate  lobes,  and  as  the  shallow-campanulate  tube  of  the 
corolla ;  filaments  about  as  long  as  the  oval  anthers ;  fringed  scales  mostly 
shorter  than  the  tube,  sometimes  incomplete;  styles  equalling  or  shorter 
than  the  somewhat  pointed  ovary ;  capsule  surrounded  (not  covered)  by  the 
withering  corolla,  mostly  1 -seeded. 

Saline  or  brackish  marshes  in  the  Gila  Valley  on  Sucedaj  Rothrock 
(333),  1874 ;  also  on  the  California  coast,  near  Santa  Barbara,  on  FranJcenia 
and  Salsola,  Rothrock  (101),  1875.  Similar  to  C.  Californica,  from  which 
it  is  at  once  distinguished  by  its  larger  flowers  and  the  presence  of  the 
infra-stamineal  scales. 

CuscuTA  (Clistogrammica)  abvensis,  Beyrich. — Ash  Creek,  on  Soli- 
dagOj  Rothrock  (311),  1874,  and  Camp  Lowell,  on  Datura  meteloideSj  Rothrock 
(708),  1874.  These  specimens,  especially  the  latter,  growing  on  a  very 
juicy  nurse-plant,  have  coarser  stems  than  the  Southeastern  form  and  larger 
flowers  and  fruit ;  the  calyx  is  not  angular,  its  lobes  rounded ;  those  of 
the  corolla  veiy  acute. 
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CuscuTA  (Clistogeammica)  decoba,  Choisy,  Engelm. — ^In  the  Gila 
Valley  on  a  low,  spiny,  rhamaceous  shrub.  Rothrock  (326)^  1874.  A 
large  form,  the  same  as  the  one  from  California. 

SOLANACEiE. 

SoLANUM  NIGRUM,  L.,  var.  DouoLASii,  Gray  (S.  Douglasii,  Dunal,  in 
DC.  Prod,  xiii,  p.  48). — Glabrous  or  even  tomentose-puberulent  leaves 
(sometimes  in  California  specimens  thickish,  on  short  petioles)  deeply  and 
irregularly  crenate;  flowers  6"  in  diameter. — Camp  Grant,  Ariz.  (388). 

Var.  DiLLENii,  Gray  (or  near  it,  fide  Professor  Gray).  (8.  Billeniij 
Dunal,  DC.  Prod,  xiii,  p.  47.) — Slightly  puberulent;  leaves  entire  or  nearly 
so,  acute,  attenuate  into  a  petiole,  2-3  J'  long  and  one-third  as  wide ;  flowers 
umbellate,  erect;  short  filaments  more  or  less  hairy;  fruit  reflexed;  style 
hairy,  especially  at  base,  and  geniculate  toward  the  capitate  stigma;  flowers 
4''  in  diameter. — Camp  Lowell,  Ariz.  (707).  Very  slender  and  straggling 
herb.     Probably  the  same  as  8.  nodiflorum  of  the  Mex.  Bound.  Survey. 

SoLANUM  Jamesii,  ToiT.  (in  Ann.  Lye.  N.  Y.  2,  p.  227,  and  Gray  in  Sill. 
Jour.  n.  ser.  22,  p.  284). — Glabrous,  or  with  a  few  longish hairs;  leaves  oval; 
leaflets  7-11,  decreasing  and  becoming  distant  toward  the  base,  slightly  de- 
current;  calyx-lobes  triangular-ovate,  half  as  long  as  the  corolla;  filaments 
smooth;  style  smooth,  moderately  thickened  upwardly;  stigma  slightly  two- 
lobed  and  capitate;  inner  valve  of  the  anthers  so  conspicuously  shorter 
than  the  outer  as  to  make  the  anthers  (seen  from  the  extremity)  almost 
bilabiate ;  racemes  extra-axillary,  4-5-flowered.— rLoew,  Arizona  (158  a). 

SoLANUM  TBiFLORUM,  Nutt. — Herbaccous  or  a  little  woody  at  base, 
unarmed,  much  branched,  somewhat  chaffy-hairy;  leaves  petioled,  lanceo- 
late to  oval,  deeply  sinuate,  or  runcinate-lobed;  calyx-lobes  oblong,  obtuse, 
somewhat  hairy;  flower  4"  in  diameter,  whitish;  fruit  6"  in  diameter, 
smooth,  dark,  reflexed. — South  Park  and  Colorado  Springs,  Colorado  (88). 

SoLANUM  ROSTRATUM,  Dunal. — A  wcll-markcd,  prickly  species,  with 
a  slightly  irregular,  yellow  corolla,  one  anther  larger  than  the  rest,  and 
prolonged  into  a  somewhat  curved  beak,  the  prickly  calyx  inclosing  the 
fruit. — Arizona,  Loew. 

SoLANUM  ELiEAGNiFOLiUM,  Cav. — Stcms  and  midribs  usually  with  short 
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and  rather  weak  prickles;  entire  plant  whitish,  with  a  dense  stellate 
pubescence;  leaves  lanceolate,  entire,  or  wavy-margined  (sometimes 
slightly  lobed) ;  flower  blue,  9^'  in  diameter,  the  linear  anthers  opening 
only  at  the  tip;  ovary  tomentose;  mature  berry  black,  6''  in  diameter. — 
New  Mexico  and  Arizona  (83,  342). 

Chamjesaracha*  sobdida,  Gray  {Withaniaf  sordidaj  Dunal,  in  DC. 
Prod,  xiii,  p.  456 ;  also  in  Bot.  Mex.  Bound,  p.  155). — ^Branching,  somewhat 
glandular-pubescent;  leaves  oblanceolate,  entire,  attenuate  into  a  petiole ; 
calyx:  glandular-hairy,  with  forked  hairs;  corolla  sulphur-yellow,  6''  in 
diameter;  stamens  sub-exserted ;  style  clavate;  stigma  sub-capitate. — 
Camp  Bowie,  Arizona,  at  5,300  feet  (471). 

CHAMiBSARACHA  CoRONOPus,  Gray  {Withaniaf  CoronopuSj  Torr.  Bot. 
Mex.  Bound,  p.  155). — Smoothish  or  slightly  glandular-hairy,  branching; 
leaves  linear-lanceolate,  attenuate  into  a  petiole,  irregularly  deeply  sinuate- 
toothed,  thickish ;  calyx  with  forked  hairs.  Corolla  light  yellow ;  stamens 
sub-included;  style  clavate;  stigma  sub-capitate. — McArthy's  Banch,  New 
Mexico  (111).  Notwithstanding  the  diflference  in  leaves  usually  manifested 
by  these  two  species,  there  is  a  decided  tendency  for  them  to  vary  toward 
each  other;  this  along  with  the  similar  pubescence,  the  close  resem- 
blance of  the  flowers,  and  the  same  prominently  ridged  and  roughened 
campylotropous  seeds,  make  me  feel  almost  sure  they  will  have  to  come 
together. 

PflYSALis  LOBATA,  ToiT. — ^Low,  Spreading ;  root  perennial ;  leaves  oval 
or  spatulate,  tapering  into  a  margined  petiole.  Corolla  violet-purple ;  fniit- 
ing  calyx  6''  in  diameter,  winged,  inflated ;  entire  plant  glabrous,  except  the 
young  calyx  and  pedicels,  which  are  "mealy'';  seeds  thickish,  somewhat 
tuberculate  roughened. — Deer  Spring,  Arizona,  6,000  feet  altitude  (189). 

Physalis  viscosa,  L. — Utah. 

"Physalis ? — ^Near  P,  pubescenSj  but  leaves  small  and  mostly 

* '' Cham.£8aracha,  Gray.— Calyx  S-lobed,  eDlarging  after  flowering,  bat  remaiDing  rather  her- 
baceoas,  not  retioalated,  incompletely  investing  the  rather  dry-globose  berry.  Corolla  rotate,  5-anga- 
late.  Anthers  short,  on  slender  (not  at  all  connivent)  filaments,  the  cells  opening  lengthwise  throogh- 
oat. — Low  Texano-Californian  herbs ;  with  the  corolla  of  Saraoha  and  a  calyx  between  that  of  Solanum 
and  Physalis f  with  rather  narrow  leaves  tapering  into  margined  petioles,  and  in  their  axils  filiform  soli- 
tary or  sometimes  geminate  pedicels,  which  are  mostly  refracted,  or  recnrved  in  frnit.  Corolla  white, 
yellowish,  or  tinged  with  yiolef — Gray,  F1.  Cal.  1,  p.  540. 
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suborbicular ;  stems  flexuose. — ^Arizona." — (Watson  in  Wheeler's  Prelim- 
inary Report,  1874,  p.  14.) 

Lycium  pallidum,  M.iers.— Fruit  eaten,  but  insipid.  El  Puerco,  N. 
Mex.,  at  5,000  feet  altitude,  on  dry  gravel  soils  or  mesas  (90). 

Lycium  Andebsonii,  Gray,  var.  Wbightii,  Gray.— The  variety  is  only 
a  more  leafy,  fewer-  and  smaller-flowered,  spiny  form  of  the  species. — Camp 
Bowie,  Ariz.  (448).     Nevada. 

Datura  meteloides,  DC. — Perennial,  2-4°  high,  whitish  from  a 
very  close  soft  pubescence ;  calyx  (flowering)  2-4'  long,  6-8''  in  diameter; 
corolla  pale  blue,  regularly  funnel-shaped,  6-9'  long  and  about  5'  in 
diameter  across  the  mouth,  with  5  slender,  delicate  lobes  6-12"  long. 
Capsule  prickly,  nodding  on  a  short  peduncle,  when  ripe  opening  irregu- 
larly; seeds  surrounded  with  a  cord-Kke  margin.  This  is  the  common 
Datura  Wtightii  of  the  gardens.— Common  in  the  southern  and  south- 
western part  of  the  United  States,  and  extending  into  Mexico — Camp 
Grant,  Ariz.  (381). 

NicoTiANA  trigonophylla,  Duual. — Usually  rather  slender,  2°  high, 
from  a  hardened  or  woody  base.  Viscidly  pubescent ;  leaves  lanceolate- 
oblong,  obtuse  or  acute,  tapering  to  a  petiole,  or  dilated  auriculate  at  base ; 
flowers  pedicellate,  somewhat  unilateral  by  a  curve  in  some  of  the  pedicels, 
greenish  or  yellowish- white,  about  1'  long ;  orifice  often  a  little  constricted; 
lobes  short,  spreading  slightly;  calyx-lobes  variable,  from  narrowly  to 
broadly  triangular. — Camp  Crittenden,  Southern  Arizona,  at  5,000  feet  alti- 
tude. No.  354,  from  Cottonwood,  Arizona,  appears  to  be  a  form  of  this 
species,  but  has  longer,  narrower  calyx-lobes,  and  much  more  spreading 
and  acute  lobes  to  the  corolla.  It  is  withal  also  a  much  more  branching 
plant 

NicoTiANA  ATTENUATA,  Torr.— Nevada  and  Utah. 

SCROPHULARINE^. 
By  Prop.  T.  0.  Porter. 

Verbascum  Thapsus,  Linn.  (Gray's  Man.  p.  325). — Utah,  1871,  1872, 
Watson's  Report. 

Antirrhinum    maurandioides.    Gray  (Proc.   Am.    Acad.    7,  p.    376. 

14  BOT 
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Maurandia  antirrhiniflora^  Willd.  DC.  Prod.  10,  p.  296). — Glabrous,  diflfiisely 
branching ;  branches  slender,  climbing  high  by  the  flexuose  and  prehensile 
petioles  and  peduncles;  leaves  numerous,  triangular-hastate  or  sagittate, 
rarely  cordate-hastate,  angulate ;  pedicels  axillary ;  segments  of  the  calyx 
lanceolate,  5  to  6  lines  long,  very  smooth ;  corolla  scarce  an  inch  long, 
smooth,  its  prominent  palate  pilose  and  almost  closing  the  throat. — Arizona, 
1871, 1872,  Watson's  Report ;  1 874,  Rothrock  {93  a) ;  Cottonwood,  Arizona, 
at  4,500  feet  elevation,  July,  1874,  Rothrock  (353);  Camp  Crittenden, 
September,  1874,  Rothrock  (680). 

ScROPHULABiA  NODOSA,  Linn.  (Gray's  Man.  p.  327). — Mount  Graham, 
Arizona,  at  9,250  feet  elevation,  August,  1874,  Rothrock  (410). 

CoLLiNSiA  PARViFLORA,  Dougl.  (Gray's  Man.  p.  327). — Nevada,  1871, 

1872,  Watson's  Report;  Apex,  Colo,  1873,  Wolf  (328). 

Pentstemon  barbatus,  Nutt,  var.  Torrkyi,  Gray  (Watson's,  Bot.  King, 
p.  452).— Arizona,  1873,  Loew  (304). 

Pentstemon  barbatus,  Nutt,  var.  trichandeb.  Gray  (Proc.  Am.  Acad. 
11,  p.  94). — Anthers  sparingly  bearded  with  long  wool. — ^Zufii  Mountains, 
New  Mexico,  at  7,000  feet  elevation,  July,  1874,  Rothrock  (151). 

Pentstemon  glaber,  Pursh  (Watson,  I.  c,  p.  217). — Nevada  and 
Utah,  1871,  1872,  Watson's  Report ;  Plains  of  Colorado,  1873,  Wolf  (299)  ; 
-Neutria,  N.  Mex.,  at  7,100  feet  elevation  (147). 

Pentstemon  Fremonti,  T.  &  G.  (Watson,  I  c.  p.  218). — Nevada  and 
Utah,  1871,  1872,  Watson's  Report. 

Pentstemon  c^ruleus,  Nutt.  (Watson,  I  c.  p.  218). — Denver,  Colo., 

1873,  Wolf  (291,  296). 

Pentstemon  acuminaius,  Dougl.  (Watson,  I.  c.  p.  218). — South  Park, 
Colorado,  1873,  Wolf  (302). 

Pentstemon  secundiflorus,  Benth.  (DC.  Prod.  10,  p.  325). — Glabrous, 
pale  and  somewhat  glaucous,  1-2^  feet  high;  radical  leaves  petioled, 
elliptic-spatulate  or  narrowly  lanceolate,  obtuse  or  acute,  upper  ones  lance- 
olate or  linear-lanceolate,  sessile,  middle  ones  3  to  4  inches  long,  erect ; 
thyrsus  elongated,  narrow,  6  to  9  inches  long,  interrupted ;  cymes  secund, 
few-  to  many-flowered ;  segments  of  the  calyx  oval-oblong,  acute  or  acutish, 
with  membranous   margins;   tube  of  the  corolla   more  or  less   abruptly 
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enlarged  below  the  middle ;  anthers  glabrous  or  very  minutely  puberulent ; 
sterile  filament  dilated  at  the  apex,  bearded  or  smooth. — Arizona?,  1873, 
Loew  (159  a) ;  South  Park,  Colorado,  August,  1873,  Wolf  (300) ;  Mount 
Graham,  Arizona,  at  9,250  feet  elevation,  August,  1874,  Rothrock  (400). 

Pentstemon  Eatoni,  Gray,  Proc.  Am.  Acad!  8,  p.  395  (P.  centranthi- 
foliuSj  Wateon,  Bot.  Bang,  p.  219,  not  Benth). — Utah;  Belmont,  Nev.,  1871, 
1872,  Watson's  Report. 

Pentstemon  Wbighth,  Hook. '  (Watson,  I.  c.  p,  453). — Utah,  1871, 
1872,  Watson's  Report. 

Pentstemon  viegatus,  Gray  (Watson,  I.  c.  p  453). — Neutria,  N. 
Mex.,  at  7,100  feet  elevation,  July,  1874,  Rothrock  (150.) — Arizona,  Roth- 
rock (264). 

Pentstemon  ambiguus,  Torr.  (Ann.  N.  Y.  Lye.  2,  p.  228;  Marcy's  Rep. 
p.  279,  t.  16). — Glabrous,  1  to  2  feet  high,  paniculately  branching  from  a 
woody  base ;  lower  leaves  linear,  attenuated  below,  upper  ones  subulate- 
filiform  or  acerose-subulate ;  racemes  loosely  flowered ;  peduncles  opposite ; 
corolla  scarcely  bilabiate,  5  to  8  lines  long ;  tube  6  lines  long,  little  dilated 
above,  often  incurved,  the  spreading  limb  6  lines  in  diameter ;  sterile  fila- 
ments glabrous. — ^Western  New  Mexico  and  Eastern  Arizona,  1873,  Loew 
(688,  860);  Algodones,  N.  Mex,  at  6,000  feet  elevation,  June,  1874,  Roth- 
rock (79) ;  Camp  Grant,  August,  1874,  Rothrock  (440). 

Pentstemon  linabioides,  Gray  (Proc.  Am.  Acad.  6,  p  66). — Minutely 
pruinose-puberulent ;  stems  6  to  18  inches  high,  many,  from  a  woody  base, 
very  leafy ;  leaves  1  inch  long  or  less,  spatulate-linear  to  subulate ;  pedun- 
cles and  pedicels  short,  alternate;  panicle  narrow,  sub-secund;  corolla 
purpUsh,  short-bilabiate,  over  ^  an  inch  long,  much  dilated  above ;  palate 
and  sterile  filament  bearded — Arizona,  1871,  1872,  Watsoji's  Report; 
"Tanks,"  south  of  Camp  Apache,  July,  1874,  Rothrock  (265). 

Pentstemon  albidus,  Nutt  (Gray,  I  c  p.  67)  — Stem  puberulent,  6 
to  9  inches  high ;  lower  leaves  petioled,  oblong,  obtuse,  sub-entire,  upper 
ones  serrate,  lanceolate,  glabrous  or  puberulent;  thyrsus  oblong,  subver- 
ticillately  interrupted;  cymes  subsessile,  few- flowered;  sepals  lanceolate, 
very  viscid-pubescent ;  tube  of  the  corolla  widened  above,  three-fourths  of 
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an  inch  long,  purplish-white,  the  limb  beardless ;  beard  of  the  sterile  fila- 
ment rather  short,  somewhat  interrupted. — Colorado,  1873,  Wolf  (292). 

Pentstemon  cristatus,  Nutt  (Watson,  Bot  King,  p.  219). — ^Agua 
Azul,  N.  Mex.,  July,  1874,  Rothrock  (129). 

Pen'istemon  Jamesii,  Benth.  (Gray,  I  c.  p.  67). — Puberulent,  4  to  12 
inches  high ;  leaves  linear-lanceolate,  often  denticulate,  rigid ;  cymelets 
3-  to  4- flowered  in  a  spicate  panicle ;  sepals  viscid-puberulent ;  corolla  I 
inch  or  more  long,  pale  purple,  abruptly  campanulate  above,  the  lip  and 
sterile  filaments  less  bearded  than  in  P.  cristdtus. — Santa  F^,  N.  Mex.,  June 
1874,  Rothrock  (2). 

Pentstemon  humilis,  Nutt.  (Watson,  L  c.  p.  220). — South  Park,  Colo- 
rado, 1873,  Wolf 

Pentstemon  glaucus,  Grab.,  var  stenosepalus,  Gray  (Watson,  I  c. 
p.  221).— Utah,  1871,  1872,  Watson's  Rep. ;  mountains  of  Colorado,  1873, 
Wolf  (297,  298,  301). 

Pentstemon  Hallii,  Gray  (Proc.  Am.  Acad.  6,  p.  70).— Stems  3  to  5 
inches  high,  numerous,  glabrous  except  the  very  minutely  glandular  inflores- 
cence; leaves  entire,  pale,  linear-spatulate  or  linear-attenuate  at  base; 
raceme  simple,  4-10-flowered  with  short  pedicels ;  sepals  ovate  or  oblong 
with  scarious  and  often  erose  margins ;  corolla  deep  blue,  about  1  inch  long, 
ventricose-campanulate  above  the  short  base,  the  lips  short;  the  sterile 
filament  short-bearded.— South  Park,  Colorado,  July,  1873,  Wolf  (303). 
Var.  Arizonicus,  Gray,  Mount  Graham,  Arizona,  at  9,260  feet  elevation, 
August,  1874,  Rothrock  (426). 

Pentstemon  confeetus,  Dougl.,  var  c^ruleo-purpureus.  Gray  (Wat- 
son, I.  c.  p.  221). — Nevada  and  Utah,  1871,  1872,  Watson's  Rep  ;  South 
Park,  Colorado,  1873,  Wolf  (293,  294). 

Pentstemon  deustus,  Dougl.  (Watson,  /.  c.  p.  221).— Nevada,  1871, 
1-872,  Watson's  Rep. 

Pentstemon  l.s:tus.  Gray  (Watson,  I.  c.  p.  455). — Mineral  Hill, 
Nevada,  1871,  1872,  Watson's  Rep. 

Chionophila  Jamesii,  Benth. — Low,  glabrous,  from  a  thick  rootstock; 
stem  scapiform,  1  to  4  inches  high,  with  a  pair  of  leaves  above  the  middle, 
terminated  by  a  crowded  spike  of  flowers;  radical  leaves  tapering  into  the 
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expanded,  membranaceous,  hyaline  bases,  spatulate  or  oblong-linear,  obtuse, 
very  entire,  thickish;  flowers  2  to  4,  crowded;  bracts  opposite,  ovate, 
connate  at  base,  obtuse  or  acute,  unequal ;  flowers  yellowish,  on  very  short 
pedicels;  calyx  4  to  5  lines  long,  campanulate;  teeth  broad,  obtuse;  corolla 
a  little  longer;  lower  lip  densely  tomentose  within. — High  alpine.  Mount- 
ains of  Colorado,  1873,  Wolf  (332). 

MiMULUS  BiGELOVii,  Gray  (Eunamis  Bigeloviij  Gray,  Watson's  Bot. 
King,  p.  226).— Nevada,  1871,  1872,  Watson's  Report. 

MiMULUS  NANUS,  Hook.  &  Am.  {JEunanus  Fremonti,  Watson,  Bot 
King,  p.  226,  not  of  Benth.).— Nevada,  1871,  1872;  Watson's  Report. 

MiMULUS  CARDiNALis,  Dougl.  (Gray,  Bot.  Calif  1,  p.  566). — Perennial, 
1  to  2  feet  or  more  high,  villous  with  viscid  hairs ;  leaves  ovate,  the  upper 
often  connate,  erosely  dentate;  calyx  oblong,  prismatic,  the  short  teeth 
nearly  equal;  corolla  scarlet,  1 J  to  2  inches  long,  its  tube  but  little  longer 
than  the  calyx ;  limb  oblique,  with  the  upper  lobe  erect  and  the  two  lateral 
ones  and  the  lower  reflexed;  stamens  projecting,  villous  or  pubescent. — 
Mount  Graham,  Arizona,  at  9,250  feet  elevation,  August,  1874,  Rothrock 
(401).  Var. — Low,  with  leaves  attenuate  to  the  base,  Arizona,  1871,  1872, 
Watson's  Report. 

MiMULUS  LUTEUS,  Linn.  (Watson,  I  c.  p.  223).— Nevada,  Arizona,  and 
Utah,  J  871,  1872,  Watson's  Report;  Twin  Lakes,  Colorado,  at  10,000  feet 
elevation,  1873,  Wolf  (313);  Santa  F^,  N.  Mex.,  1874,  Rothrock  (28),  at 
7,044  feet  elevation ;  Cave  Spring,  Arizona,  July,  1874,  Rothrock  (193); 
Eastern  Arizona,  1873,  Loew  (310). 

MiMULUS  LUTEUS,  Linn.,  var.  alpinus.  Gray  (Watson,  /.  c.  p.  224). — 
Twin  Lakes,  Colorado,  1873,  Wolf  (313  bis). 

MiMULUS  Jamksii,  Torr.  (Gray's  Man.  p.  328).— Denver,  Colorado, 
June,  1873,  Wolf  (312). 

MiMULUS  FLORiBUNDUS,  Dougl.  (Watsou,  I  c.  p.  224). — San  Luis  Valley, 
Colorado,  September,  1873,  Wolf  (311). 

MiMULUS  PiLOSUS,  Watson  (Bot.  King,  p.  224). — Nevada,  Watson's 
Report. 

Herpestis  cham^dryoides,  H.  B.  K.  (DC.  Prod.  10,  p  393). — Low, 
decumbent,    branching;    leaves   sliort-petiolecl,  ovate,    cuneato   or   rarely 
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rounded  at  the  base,  dentate,  commonly  6  to  9  lines  long ;  pedicels  solitary, 
about  equalling  the  leaves  in  length  or  a  little  longer,  bractless ;  calyx  in 
fruit  3  to  5  lines  long,  the  posterior  segment  ovate,  the  anterior  ovate  or 
oblong,  the  corolla  a  little  longer  than  the  calyx,  the  upper  lip  emargi- 
nate. — In  wet  sand,  Camp  Lowell,  Arizona,  September,  1873,  Rothrock 
(709). 

CoNOBEA  INTERMEDIA,  Gray  (Bouud.  Surv.  p.  117). — Annual,  erect, 
spreading,  2  to  6  inches  high,  viscid-pubescent;  leaves  subpinnately-parted; 
flowers  very  short-peduncled,  purple,  twice  as  large  as  those  of  C.  multifida; 
cells  of  the  anthers  subcontiguous;  capsule  3  to  4  lines  long,  ovate-lanceo- 
late, pointed,  one-half  longer  than  the  somewhat  unequal  calyx. — Sanoita 
Valley,  Arizona,  at  5,000  feet  elevation,^  July,  1874,  Rothrock  (649). 

Gratiola  Virginiana,  Linn.  (Gray's  Man.  p.  330). — San  Luis  Valley, 
Colorado,  September,  1873,  Wolf  (323). 

LiMOSELLA  AQUATiCA,  Linn.  (Gray's  Man.  p.  331). — The  typical  form. 
Leaves  with  a  spatulate-oblong  blade. — Twin  Lakes  and  San  Luis  Valley, 
Colorado,  1873,  Wolf  (972,  973,  986). 

Synthtris  plantaginea,  Benth.  (DC  Prod.  10,  p.  455). — Woolly- 
pubescent,  becoming  smooth;  radical  leaves  oblong,  crenate,  thick,  coria- 
ceous, 3  to  6  inches  long,  2  to  3^  broad,  abruptly  narrowed  at  base  and 
somewhat  decurrent  on  the  petiole;  petioles  2  to  3  inches  long,  somewhat 
pilose  on  the  veins  and  ribs;  scape  6  to  12  inches  high,  furnished  with 
numerous  oblong,  or  orbicular,  nearly  sessile  bracts;  flowers  in  a  dense  spike, 
6  inches  long  in  fruit;  fruit  scarcely  exceeding  the  round-ovate,  persistent 
bracts. — Western  New  Mexico,  at  6,500  feet  elevation,  1873,  Loew  (317); 
Clear  Creek  and  South  Park,  Colorado,  at  8-10,000  feet  elevation,  June, 
1873,  Wolf  (316). 

Synthyris  alpina,  Gray  (Sillim.  Joum.  2d  ser.  34,  p.  251)  —Somewhat 
woolly,  becoming  smooth;  radical  leaves  elliptic  or  oval,  sometimes  obcor- 
date,  closely  crenate,  1  to  2  inches  long,  on  slender  petioles;  scape  2  to  6 
inches  high,  leafy-bracted ;  spike  short,  dense,  9  to  12  lines  long;  sepals 
lanceolate,  villous  on  the  outside  toward  the  edge  with  long  hairs  as  well 
as  the  bracts;  corolla  2-parted;  lobes  narrow,  purplish-blue;  stigma  capitate; 
stamens  exserted. — South  Park,  Colorado,  1873,  Wolf 
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Veronica  Americana,  Schweinitz.— South  Park,  Colorado,  1873, 
Wolf  (336);  Santa  Fd,  N.  Mex,  at  7,044  feet  elevation,  June,  1874, 
Rothrock  (30). 

Veronica  alpina,  Linn. — Mosquito  Pass,  Colorado,  July,  1873,- 
Wolf  (332). 

Veronica  serpyllipolia,  Linn. — Colorado,  1873,  Wolf  (331,  333). 

Veronica  peregrina,  Linn. — Twin  Lakes,  Colorado,  July,  1873, 
Wolf  (330). 

Veronica  peregrina,  Linn.,  var.  diffusa,  Rothrock. — ^Widely  and 
diffusely  branched;  bracts  entirely  like  the  leaves — On  alkaline  flats,  San 
Luis  Valley,  Colorado,  1873,  Wolf  (335). 

Gerardia  Wrightii,  Gray  (Bot.  Bound.  Survey,  p.  118). — Stems 
simple,  from  a  perennial  root,  virgate,  very  scabrous,  as  well  as  the  linear- 
filiform,  sharply  mucronale  leaves;  peduncles  as  long  as  the  flowers;  calyx 
truncate,  with  5  short  teeth;  corolla  yellow,  broadly  campanulate  from  a 
very  short  tube,  pubescent  on  the  outside,  very  smooth  within ;  filaments 
short,  only  villose  at  the  apex ;  anthers  similar,  naked,  very  obtuse,  sagittate 
at  base;  cells  subulate-awnQfi ;  stigma  clavate — Sanoita  Valley,  Arizona,  at 
5,500  feet  elevation,  August,  1874,  Rothrock  (643).  The  specimen  agrees 
in  every  respect  with  the  original  description,  except  that  the  stem  is  not 
simple,  but  branched.  It  is  probably  like  our  Eastern  G.  purpurea,  which 
has  stems  of  both  kinds.  The  flowers  in  the  dried  state  have  a  yellowish 
and  not  a  purple  tinge. 

Castilleia  affinis.  Hook.  &  Am.  (Watson,  Bot.  King,  p.  228). — Zufii, 
N.  Mex.,  at  6,500  feet  elevation,  July,  1874,  Rothrock  (161);  Camp  Bowie, 
Arizona,  at  5,300  feet  elevation,  August,  1874,  Rothrock  (475). 

Castilleia  minor.  Gray  (6^.  affinis,  var.  minor,  Gray,  Watson,  Z.  c.  p. 
228).— Nevada  and  Utah,  1871,  1872,  Watson's  Report. 

Castilleia  linari-efolia,  Benth.  (Watson,  I,  c.  p.  228) — Twin  Lakes, 
Colorado,  at  9-10,000  feet  elevation,  July,  1873,  Wolf  (288). 

Castilleia  parviflora,  Bong.  (Watson,  L  c.  p.  229). — Nevada,  1871, 
1872,  Watson's  Report;  Arizona,  1873,  Loew  (286). 

Castilleia  Integra,  Gray  (Watson,  I.  c.  p.  456). — San  Francisco 
Mountains,  Arizona,  1871,  1872,  Watson's  Report;  Western  New  Mexico,  at 
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6,500  feet  elevation,  July,  1874,  Rothrock  (128);   Colorado,  1873,  Wolf 
(289,  290). 

Castilleia  pallida,  Kunth  (Watson,  I  c.  p.  229). — Utah,  1871, 1872, 
Watson's  Report;  South  Park,  Colorado,  1873,  Wolf  (285);  Gray's  Peak 
(287);  Sanoita  Valley,  Arizona,  at  6,500  feet  elevation,  August,  1874, 
Rothrock  (626). 

Orthocarpus  luteus,  Nutt.  (Watson,  I  c.  p.  231).— Twin  Lakes,  Colo- 
rado, August,  1873,  Wolf  (319). 

Orthocarpus  Tolmiei,  Hook.  &  Am.  (Watson,  /.  c.  p.  230). — Utah, 
1871,  1872,  Watson's  Report. 

CoRDYLANTHUS  Wrightii,  Gray  (Watson,  I  c.  p.  459). — Mesa  south 
of  Black  River,  Arizona,  at  5,700  feet  elevation,  September,  1874, 
Rothrock  (795). 

CoRDYLANTHus  LAXiPLORUS,  Gray  (Watsou,  I  c.  p.  2S2). — "Point  of 
Mountain",  Arizona,  September,  1874,  Rothrock  (721). 

Pedicularis  Grcenlandica,  Retz.  (Watson,  I  c.  p.  233). — South  Park, 
Colorado,  1873,  Wolf  (281). 

Pedicularis  crenulata,  Benth. — Pubescent;  stems  erect,  simple,  6  to 
12  inches  high;  leaves  all  linear-oblong,  obtuse,  doubly  crenate,  9  to  15 
lines  long;  spikes  short,  densely  flowered;  calyx  cleft  on  the  upper  side, 
minutely  2-3-toothed;  galea  hooded,  subincurved,  2-toothed  under  the 
apex.— South  Park,  Colorado,  )873,  Wolf  (283,  851). 

Pedicularis  Sudetica,  Willd. — Erect,  simple,  8  to  12  inches  high, 
glabrous  except  the  spike;  lower  leaves  pinnately-parted,  narrowly  lanceo- 
late in  outline ;  segments  lanceolate,  crenate,  or  subincised-serrate;  upper 
ones  pinnatifid;  spike  short,  densely  hirsute- woolly;  calyx  5-toothed,  teeth 
entire  or  the  lateral  denticulate ;  galea  of  the  reddish-purple  corolla  arcuate, 
scarcely  hooded,  shortly  and  broadly  subrostrate,  2-toothed  under  the  apex. 
Var.  with  smoother  spikes  and  no  teeth  on  the  tip  of  the  galea. — South  Park, 
Colorado,  1873,  Wolf  (279);  MogoUon  Mesa,  Arizona,  1873,  Loew  (280). 

Pedicularis  procera.  Gray. — Stem  1^  to  3  feet  high,  stout,  leafy, 
bearing  above  a  dense-flowered,  softly  pubescent  spike  9  to  18  inches  long; 
leaves  glabrous,  pinnately-parted;  segments  lanceolate,  laciniate-pinnatifid, 
lobes  serrate  or  incised,  radical  ones  1  to  1 J  feet  long;    bracts  elongated, 
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lipear  from  an  ovate-lanceolate  base,  lower  ones  pectinate-pin natifid, 
exceeding  the  flowers;  calyx  xtbout  equally  5-cleft,  lobes  lanceolate,  entire, 
about  half  shorter  than  the  tube;  corolla  1  inch  or  more  long,  striate, 
dirty-green;  galea  hooded  at  the  apex,  not  beaked,  truncate,  2 -toothed, 
scarcely  equalling  the  3-lobed  lip — Mosquito  Pass,  Colorado,  1873,  Wolf 
(284);  Willow  Spring,  Arizona,  July,  1874,  Rothrock  (212);  Mount 
Graham,  August  (45  a). 

Pkwcularis  racemosa,  Dougl.  (Watson,  I  c.  p.  234). — Twin  Lakes, 
Colorado,  1873,  Wolf  (320). 

Pediculaeis  Parryi,  Gray. — ^Very  smooth,  except  the  ciliated  bracts ; 
stem  6  to  12  inches  high,  more  or  less  bracted ;  leaves  linear-lanceolate, 
pectinate-pinnatifid,  petioled,  cauline  ones  small,  segments  linear,  acute, 
about  3  lines  long,  cartilaginous-serrate;  bracts  small,  trifid;  flowers 
numerous,  short-pedi celled,  in  a  narrow  spike  1  to  2  inches  long,  dirty- 
yellow;  calyx  membranaceous,  marked  with  5  striae,  at  length  subinflated; 
teeth  5,  short,  lanceolate,  very  entire,  lanuginose  within;  galea  narrow, 
apex  incurved,  gi'adug-Uy  produced  into  a  longish,  emarginate  beak,  which 
is  sometimes  decurved,  much  surpassing  the  lower  lip;  filaments  very 
smooth— South  Park,  Colorado,  July,  1873,  Wolf  (282). 

OEOBANCHACEiE. 

Aphyllon  fasciculatum,  Gray. — Colorado.  Attached  by  its  rootlets 
to  those  of  Artemisiu  frigiday  Willd. 

Aphyllon  multiflorum,  Gray  {A.  erianthera,  Engelm.  Proc.  Amer. 
Acad,  vii,  p.  372). — Low,  stem  1-3' high;  lower  flowers  pedicellate ;  flowers 
purplish,  8"  long;  calyx-lobes  linear,  acute,  6''  long;  anthers  very  woolly. — 
Utah. 

BIGNONIACE^. 

Maktynia  proboscidea,  Glox. — San  Francisco  Mountains,  Arizona. 
Martynia,  probably  viol  ace  a,  Engelm. — Too  poor  to  determine. — 
Rock  Creek  Cafton,  Arizona  (313). 

Chilopsis*  saligna,  Don  (C.  linearis,  DC.  Prod,  ix,  227,  and  of  BoL 

*Chilof8I8,  Don. — "Calyx  DicmbraiiaceoaH,  ovate  iu  Ibc  bud,  irregularly  bilabiate,  often  split 
deeper  on  one  side.  Corolla  funnelform,  ventricose  above,  with  an  ample  bilabiately  5-lobcd  spreading 
limb;  the  roauded  lobes  erose  and  uudolate.    Stameuu  4  and  a  sterile  filament;  cells  of  the  anther 
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Mex.  Bound,  p.  110). — Small  tree,  six  inches  in  diameter  at  the  base,  20  feet 
high,  with  many  slender  branches ;  wood  resembling  willow ;  leaves  3-6' 
long,  2-4''  wide,  slightly  falcate,  entire,  and  the  older  ones  somewhat 
sticky.  The  white  or  purple  flowers  18"  long  in  a  terminal  raceme ;  cap- 
sules linear,  6-8'  long. — Camp  Goodwin,  Arizona  (344),  where,  from  its 
appearance  and  habitat,  it  is  known  as  Desert  Willow. 

ACANTHACE^. 

Calophanes*  decumbens.  Gray,  Syn.  Fl.  1,  325  {C.  oblongifoliay  Torr. 
Bot  Mex.  Bound,  p.  123,  not  Don). — Procumbent  or  ascending;  herba- 
ceous, except  at  base;  leaves  and  axillary  clusters  of  flowers  secund;  stem 
pubescent,  upper  surfaces  of  the  leaves  slightly  so,  under  surfaces  almost 
smooth,  margins  and  midribs  (below)  a  little  hispid ;  corolla  light  blue  ?, 
fiinnel-shaped,  tube  7-8"  long,  border  6"  in  diameter,  lobes  ovate,  calyx- 
lobes  linear,  setaceous,  equal  in  length  to  the  tube  of  the  corolla,  but  shorter 
than  the  lanceolate  bracts;  seeds  four. — Sanoita  Valley,  Southern  Arizona, 
at  5,500  feet  altitude  (637) 

RuELLiAf  TUBEE08A,  Linn.,  var.  occidentalis,  •Gray  (Syn.  Fl.  1,  p. 
325). — A  pubescent  herb,  3°  high,  branched ;  leaves  oval,  somewhat  firm, 
slightly  hairy,  tapering  into  a  margined  petiole;  margins  crenate  or  some- 
what undulate;  terminal  panicle  naked;  flowers  blue  or  purple,  1-2'  long; 
tube  6-8"  long,  suddenly  expanded  into  a  wide  throat ;  lobes  roundish ; 
stamens  and  style  included ;  calyx-lobes  linear,  setaceous  pubescent ;  cap- 
sule somewhat  hairy,  lanceolate  or  club-shaped,  8-16-seeded. — Cienega, 
Southern  Arizona  (560).     Probably  a  good  species. 

naked  and  diverging.  Capsule  long  and  linear,  terete,  resembling  that  of  dUalpa,  2-eelled,  with  the  at 
length  loose  narrow  partition  contrary  to  the  valves.  Seeds  oblong,  thin,  with  the  wing  at  each  end 
dissected  into  a  woolly  or  finely  bristly  tnft.    Cotyledons  2-lobed."— Fl.  Cal.  1,  p.  587. 

'"Calophanes,  Don. — Calyx  deeply  5-cleft;  lobes  setaceo-acnminate.  Corolla-tube  straight,  nar- 
rowly cylindrical,  somewhat  dilated  above ;  limb  somewhat  spreading  and  slightly  2-labiate,  the  5  obovate 
lobes  somewhat  unequal.  Stamens  4,  perfect,  slightly  didynamons,  inserted  in  pairs  and  connate  below, 
incladed;  anthers  fixed  by  the  back,  oblong,  the  cells  nearly  parallel,  a  little  mucronate  at  base. 
Style  slender,  cnrved  above,  hispid;  ovules  2  in  either  cell.  Capsule  oblong-linear,  contracted  at  the 
base  into  a  solid  stipe,  somewhat  thickened  above,  2-4-seeded.  Seeds  orbicular,  flat,  borne  on  acute 
placental  processes. — Herbs,  with  woody  bases,  erect  or  procumbent,  the  leaves  entire,  opposite  or  often 
fascicled  at  the  axils.  The  blue  or  pale  flowers  sub-sessile  in  the  axils,  few  or  many  in  a  cluster,  rarely 
short  cymose. — Bbmth.  &  Hook.  I  have  kept  this  genus  apart  from  BuelUa  solely  in  deference  to 
Bentham  and  Hooker. 

tRUELLiA,  Linn. — Like  Calophanes,  except  that  the  cells  of  the  capsule  have  each  more  than  two 
seeds,  and  the  anthers  ara  pointless  below. 
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SiPHONOGLOSSA*  LONGiFLORA,  Gray  (Syn.  Fl.  1 ,  p.  328). — ^Low,  unifoiinly 
pubescent ;  leaves  opposite,  on  short  petioles,  rhombic-ovate  to  lanceolate, 
thickish,  6-18''  long;  petiole  2-4*' long;  flowers  yellowish- white ;  tube  very 
slender,  8—12"  long ;  stamens  included ;  filaments  membranaceous,  a  little 
longer  than  the  anther ;  style  very  slender,  much  exceeding  the  flower, 
evidently  2-lipped ;  capsule  dark  brown,  oval ;  seeds  with  the  margin  dis 
tinctly  notched  at  the  point  of  attachment. — Specimen  was  a  mere  frag- 
ment.    Cienega,  Southern  Arizona  (573). 

ANisACANTHUsf  PUMiLUs,  Nccs  {Drejera  puherula^  Torr.  in  Bot.  Mex. 
Bound,  p.  121;  and  Watson  in  1874  Report,  p.  13).— "The  pubescent 
branches  distichous;  leaves  oblong7lanceolate  or  linear-lanceolate,  puberu- 
lent,  short-petioled;  the  short  leafy  spikes  axillary  and  terminal;  the  deeply 
5-cleft  calyx  glandular -pubescent,  the  lobes  linear-subulate;  tube  of  the 
corolla  narrow,  many  times  longer  than  the  calyx,  inferior  lip  3-parted,  the 
lobes  lanceolate-linear.  Corolla  18"  long,  purplish-red  Capsule  smooth,  6-7" 
long,  the  upper  half  rhombic-ovate  and  seminiferous,  the  lower  attenuated 
to  a  narrow  stipe  and^  empty.  Shrub  4-8°  high.'' — Arizona.  I  have  not 
seen  the  specimen,  and  have  quoted  largely  from  Bot.  Mex.  Bound.  I  c. 

DiclipteraJ  rksupinata,  Juss: — Stem  erect,  simple  or  much  branched 
from  a  woody  base ;  leaves  opposite,  glabrous  to  slightly  pubescent,  lance- 
olate to  oblong,  on  a  slender  petiole,  which  is  3-6"  long ;  inflorescence  in  a 
compound  cymose  umbel,  with  the  common  peduncle  as  long  as  or  exceed - 

*  SiPUOKOOLOSSA,  Erst.— Calyx  4-5-parted,  the  short  segments  noirow.  Corolla^tabe  elongated, 
narrowly  cylindrical,  slightly  or  not  at  all  dilated  above ;  limb  spreading.  2-lipped,  the  posterior  lip 
interior,  entire  or  2-cleft,  the  other  widely  spreading,  3-cleft.  Stamens  2,  affixed  near  the  apex  of  the 
tube;  anthers  2-Gelled,  with  one  cell  higher  than  the  other;  cells  somewhat  sharp  pointed  or  spurred ; 
staminodia  none.  Style  filiform,  the  obtnse  apex  with  2  short  lobes;  2  ovules  in  either  cell.  Capsule 
oblong,  contracted  at  the  base  into  a  solid  stipe.  Seeds  4,  or  by  abortion  fewer,  suborbicular,  compressed 
raarginate,  tnbercnlate-rngose;  placental  processes  obtuse. — Sub-shrubby  [or  herbaceous],  low,  spreading, 
pubescent.  Leaves  ovate,  entire.  The  snbsessile  flowera  solitary  in  the  axils.  The  linear  bracts  short. — 
Bknth.  Sl  Hook. 

t  Amisacanthus,  Nees.— Shrub,  posterior  lobes  of  the  imbricated  corolla  interior  in  the  bud.  Oval 
capsule  elevated  on  a  conspicuous  stipe ;  ovules  two  in  each  cell,  attached  to  the  placental  processes  by 
the  edge ;  seeds  flat ;  stamens  two  ;  anther  cells  two.  equal ;  rudiments  none. 

tDicuFTKRA,  Jnss. — *' Bracts  a  pair,  valvately  inclosing  1-3  flower-buds.  Corolla  tubular, 
bilabiate ;  the  upper  lip  interior  in  the  bud,  flat  or  concave,  emarginate  or  entire ;  the  lower  spreading, 
toothed  or  lobed.  Stamens  2 :  anthers  with  2  cells,  one  higher  than  the  other,  both  pointless.  Capsule 
short,  flattened  contrary  to  the  partition,  4-6eeded,  the  base  seedless  and  stalk-like,  the  stioug  processes 
that  bear  the  seeds  carving  upward  and  becoming  hook-like  at  dehiscence.  Seeds  flat. — Mostly  herbn; 
with  6-angled  stems,  broadish  and  petioled  leaves,  and  either  scattered  or  clustered  flowerH :  mainly  trop- 
ical, two  or  three  species  reaching  the  United  States." — Fl.  Cal  vol.  1,  p.  589. 
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ing  the  special  peduncle;  bracts  ovate-cordate,  2-5-flowered  (some  of 
them  aborting);  flowers  8-1 C  long,  light  purple,  lower  lip  3-toothed,  upper 
lip  ovate.  Very  variable  in  foliage  and  inflorescence. — Cienega,  Southern 
Arizona.  Besides  this  form,  I  have  another  resembling  it  in  all  respects, 
save  that  the  inflorescence  is  more  simple ;  two  or  three  peduncles,  1-1^ 
long,  rising  from  the  axils  at  a  node,  and  each  .terminated  by  a  single  pair  of 
the  usual  ovate-cordate  bracts.  This  difierence  is  constant  in  my  specimen 
(571),  and  might  entitle  it  to  a  specific  rank  were  it  not  for  the  variability 
in  just  this  respect  in  D.  resupinata.     Also  from  Cienega,  Arizona. 

Tetramerium*  hispidum,  Nees  (T.  nervosuniy  Nees,  "var.  hispidumfoliis 
ovatO'Oblongis  ohtusiusculis  vel  acutis  {non  acuminatisy\  Torr.  Bot.  Mex.  Bound, 
p.  125). — Bracts  conspicuously  ciliate,  oblong;  flower  yellowish- white  (with 
the  anthers  visible  through  a  lobe  of  the  lower  lip  as  a  brown  spot),  b-l" 
long. — ^In  the  Sanoita  Valley,  Arizona  (686),  neai-  (probably)  where  the 
specimens  described  in  Bot.  Mex.  Bound.  I.  c.  were  obtained. 

.    VERBENACE^. 

LiPPiA  Wrightii,  Gray  (Torr.  in  Bot.  Mex.  Bound,  p.  126).  {Aloysia 
scorodonoideSj  H.  B.  K.  Nov.  Gen.  et  Sp.  2,  p.  260,  is  a  diflFerent  plant) — Shrub, 
2-4  feet  high,  much  branched;  leaves  oval,  3-8''  long,  thickish, deeply  crenate, 
rugose  above  and  white  tomentose-pubescent  below,  abruptly  tapering  to  a 
short  petiole ;  hairy  spikes  1-1^'  long,  paniculate ;  flowers  white,  1-2''  long, 
tubular,  with  a  spreading,  subregular  border;  stamens  subequal,  short 
Calyx  with  long,  spreading,  white  hairs.  The  mature  fruit  readily  separates 
into  two  nutlets. — rMount  TumbuU  (1 70  a,  Loew),  and  elsewhere  in  Arizona. 

LiPPiA  NODiFLORA,  Michx. — Herbaccous  or  somewhat  woody ;  stem 
creeping,  rooting  at  the  joints ;  peduncles  long,  slender ;  entire  plant  finely 
pubescent ;  leaves  oblanceolate  or  cuneate,  sen'ate  toward  the  apex ;  white 

*  Tetramerium,  Nees. — Herbaceoas  bracts  narrow,  more  or  less  connate  in  pairs,  including  single 
flowers  with  or  without  rudiments  of  others.  Calyx  short,  5-clefc ;  lobes  linear,  delicate.  Tube  of  co- 
rolla slender,  cylindrical ;  limb  2-lipped,  the  hinder  lip  interior,  obovate  or  oblong,  erect,  entire,  con- 
cave, the  lower  lip  3-parted,  with  the  oblong  lobes  flat,  spreading,  the  middle  one  outside.  Stamens  2, 
inserted  in  the  throat  and  sub-equalling  the  corolla ;  anthers  2-celled,  the  equal,  pointless,  parallel  cells 
separated  by  a  broadish  connective ;  staminodia  0.  Disk  rather  thick.  Style  filiform,  the  stigmatose 
subclavate  apex  with  2  very  short  lobes ;  2  ovules  in  either  cell.  Capsule  ovate-oblong,  tapering  into  a 
solid  stipe  at  base ;  placenta  during  dehiscence  torn  loose  from  the  valves.  Seeds  4,  or  fewer  by  abortion, 
piano-compressed,  sub-orbicular. — Pubescent  herbs,  often  shrubby  at  base.  Leaves  entire.  Flowers 
rather  small,  pallid.— Bkntu.  <&  Hook. 
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flowers  in  a  dense  head  on  a  peduncle  much  longer  than  the  leaves ;  calyx 
\  flattened,  "2-cleft,  2-keeled;  fruit  corky  and  not  readily  separating  into 

N  the  2  nutlets." — New  Mexico,  Loew. 

i  Verbena  hastata,  L. — Utah. 

Verbena  bracteosa,  Michaux. — Utah. 

Verbena  Aubletia,  L. — ^Arizona;  New  Mexico,  at  Santa  F^  (12); 
also  in  Rocky  Caflon,  Arizona. 

LABIATE. 
By  Prof.  T.  0.  Porter. 

HpNTHA  viRiDis,  Liuu. — Camp  Bowie,  Arizona,  at  5,300  feet  elevation, 
August,  1874,  Rothrock  (491).     Introduced? 

Mentha  Canadensis,  Linn. — Utah,  1871,1872,  Watson's  Report;  Zufii, 
N.  Mex,  at  6,500  feet  elevation,  July,  1874,  Rothrock  (168);  Sanoita 
Valley,  Arizona,  at  4,350  feet  elevation,  September,  1 874,  Rothrock  (687). — 
Var.  GLABRATA,  Bouth.,  Upper  Arkansas,  Colorado,  1873,  Wolf  (778). 

Lycopus  sinuatus,  Ell. — Utah,  1871,  1872,  Watson's  Report.  An 
imperfect  specimen  of  a  Lycopus,  collected  in  San  Luis  Valley,  Colorado, 
September,  1873,  by  Professor  Wolf  (782),  appears  to  be  L.  lucidm,  Turcz., 
var.  AmericanuSy  Gray  (Proc.  Am.  Acad.  8,  p.  ^86) 

Monardella  odoratissima,  Benth.  (Watson,  Bot.  King,  p.  235). — 
Nevada  and  Utah,  1871,  1872,  Watson's  Report. 

Hedeoma  hyssopifolia.  Gray  (Proc.  Am.  Acad.  11,  p.  96). — Nearly 
glabrous ;  stems  from  a  perennial  branching  caudex,  slender,  scarcely  a  foot 
high;  leaves  crowded,  nerved,  the  main  ones  linear-lanceolate,  J  to  f  of 
an  inch  long  and  a  line  wide,  the  parallel  veins  running  toward  the  apex, 
the  upper  gradually  reduced  until  shorter  than  the  calyx,  the  lowest  much 
shorter  and  broader,  with  strong  and  more  diverging  nerves  beneath; 
whorls  loosely  3-  to  5-flowered ;  calyx  narrow-tubular,  slightly  hairy,  the 
setaceous  teeth  incurved,  the  lower  ones  exceeding  the  upper ;  corolla  7  to 
S  lines  long  and  twice  the  length  of  the  calyx ;  upper  lip  2-lobed  — Mount 
Graham,  Arizona,  at  9,000  feet  elevation,  August,  1874,  Rothrock  (418); 
Arizona,  1873,  Loew  (780).— Plate  XVII.  Natural  size.  Fig.  1.  Flower, 
enlarged  5  diameters.      Fig.  2.    Longitudinal   section   through   flower,   5 
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diameters.  Fig.  3.  Calyx,  5  diameters.  Fig.  4  Corolla  opened  longitudi- 
nally, showing  nutlets,  style,  and  the  two  perfect  and  two  nidimentary 
stamens,  5  diameters. 

Hedeoma  dentata,  Torr.  (Bot.  Bound.  Survey,  p.  130). — Annual; 
much  branched  from  the  base ;  branches  erect,  scarcely  1  foot  high,  slender, 
pubescent ;  leaves  oblong-lanceolate,  about  5  lines  in  length,  acute,  taper- 
ing  into  a  short  petiole,  with  3  to  4  acute  teeth  on  each  margin,  the  veins 
underneath  prominent  and  thicker  at  the  extremity ;  whorls  usually  6-flow- 
ered ;  teeth  of  the  slightly  gibbous  calyx  unequal,  from  a  broad,  subulate 
base,  those  of  the  lower  nearly  twice  as  long  as  those  of  the  upper  lip ; 
corolla  almost  twice  as  long  as  the  calyx,  the  upper  lip  emarginate,  the  lower 
3-lobed,  the  middle  lobe  notched. — Camp  Grant,  Ariz.,  at  4,753  feet  eleva- 
tion, August,  1874,  Rothrock  (458),  and  in  Sanoita  Valley,  at  6,300  feet 
elevation  (628). 

Salvia  lakceolata,  Willd. — Hoary  pubescent ;  stems  3  to  15  inches 
high,  herbaceous,  ascending,  branched  ;  leaves  lanceolate  or  oblong -linear, 

1  to  2  inches  long,  rather  obtuse  or  acuminate,  narrowed  at  the  base  into  a 
long,  slender  petiole,  sparsely  and  obtusely  serrulate  in  the  middle ;  bracts 
subulate,  a  little  longer  than  the  short  pedicels ;  raceme  simple,  2  to  4  inches 
long;  whorls  about  2-flowered,  all  remote;  calyx  tubular,  striate,  puberu- 
lent,  enlarged  in  fruit,  inflated  at  the  base,  teeth  acute ;  corolla  blue,  a  little 
longer  than  the  calyx,  4  lines  long;  style  short-bearded. — Arizona,  1873, 
Loew  (786)  ;  Mount  (graham,  at  M,250  feet  elevation  (407),  Camp  Apache, 
at  5,000  feet  elevation  (813),  and  Camp  Crittenden,  at  5,000  feet  elevation 
(678),  1874,  Rothrock. 

AuDiBERTiA  INCANA,  Bcuth.  (Watsou,  Bot.  King,  p.  235). — Nevada, 
1871,  1872,  Watson's  Report. 

MoNARDA  FiSTUi.osA,  Linn. — ^Willow  Spring,  Arizona,  at  7,195  feet  ele- 
vation, July,  1874,  Rothrock  (159  a,  242). 

MoNARDA  ciTRiODORA,  Ccrvantcs  (M,  aristata^  Nutt). — Canescent;  a 
foot  high,  with  numerous  spreading  branches ;  leaves  linear  or  oblong- 
lanceolate,  narrowed  at  the  base,  shaiply  and  remotely  serrate ;  floral  ones 
and  outer  bracts  sessile,  somewhat  colored,  tipped  with  a  long,  subulate 
awn ;  whorls  many-flowered,   compact,  remote ;  calyx  striate,  pubescent, 
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bearded  in  the  throat  ^  teeth  nearly  equal,  long,  subulate,  pilose,  penicillate 
at  the  apex ;  tube  of  the  corolla  scarcely  longer  than  the  calyx-teeth. — Fort 
Wingate,  N.  Mex.,  1873,  Loew  (781,  789);  Arizona,  at  Camp  Grant,  eleva- 
tion 4^753  feet,  July  (385)  ;  Sanoita  Valley,  August ;  Mount  Graham,  at 
9,000  feet  elevation,  September,  1874,  Rothrock  (729). 

LoPHANTHUs  UBTiciEFOLius,  Bcuth.  (Watsou,  Bot  King,  p.  236). — 
Utah,  1871,  1872,  Watson's  Report ;  Mount  Graham,  at  9,000  feet  eleva- 
tion, September,  1874,  Rothrock  (746). 

Nepeta  Catabia,  Linn.— Utah,  1871,  1872,  Watson's  Report.  Intro- 
duced. 

Dbacocephalum  parvifloeum,  Nutt.  (Gray's  Man.  p.  353). — Twin 
Lakes,  Colorado,  1873,  Wolf  (784). 

Salazabia  Mexicana,  Torr.  (Watson,  I  c.  p.  237). — Nevada,  1871, 
1872,  Wateon's  Report 

Scutellaeia  ANTiBBHiNOiDES,  Bcuth.  (5.  rcsifiosa  of  Watson,  Bot. 
King,  p.  237,  not  Torr.).— Nevada,  1871,  1872,  Watson's  Report 

Scutellaeia  besinosa,  Toit  (DC.  Prod.  12,  p.  428). — Glandular-pubes- 
cent ;  stems  low,  erect,  much  branched ;  leaves  short-petioled,  broadly 
ovate,  obtuse,  very  entire,  rounded  at  base,  floral  ones  similar;  flowers 
axillary,  opposite,  secund ;  corolla  villous,  tflore  than  four  times  longer 
than  the  calyx. — Denver,  Colo.,  June,  1873,  Wolf  (780).  Leaves  gi'een 
on  both  sides,  prominently  veined  beneath,  finely  pubescent  or  glabrate, 
the  hairs  tipped  with  minute  resinous  glands,  the  lowest  shorter  and 
broader,  more  rounded  at  base,  but  never  cordate,  the  upper  5  to  9  lines 
long,  varying  from  ovate  to  lance-ovate,  more  or  less  attenuate  at  base ; 
corolla  blue,  densely  villous,  erect  or  ascending,  the  tube  often  curved 
below. 

Scutellaeia  galeeiculata,  Linn.  (Gray's  Man.  p.  357). — San  Luis 
Valley,  Colorado,  September,  1873,  Wolf  (779,  781);  Willow  Spring,  Ari- 
zona, at  7,195  feet  elevation,  July,  1874,  Rothrock  (245). 

Beunella  vulgaris,  Linn.— Summit  Spring,  Arizona,  at  8,000  feet  ele- 
vation, July,  1874,  and  Sanoita  Valley,  August,  1874,  at  5,500  feet  eleva- 
tion, Rothrock  (198,  650). 

Stachys  coccinea,  Jacq.  (DC.  Prod.  12,  p.  467). — Herbaceous,  erect, 
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softly  pubescent,  villous  or  hispid ;  leaves  petioled,  ovate-lanceolate,  obtuse 
or  acute,  crenate,  cordate  at  base  ;  racemes  elongated ;  whorls  6-flowered, 
all  distant;  corolla  pubescent,  nearly  thrice  longer  than  the  calyx,  the 
tube  much  exserted. — Camp  Grant,  Arizona,  at  4,753  feet  elevation,  and 
Camp  Bowie,  at  5,300  feet  elevation,  August,  1874,  Rothrock  (386,  461, 
483).  Stems  1  to  2  feet  high ;  hairs  clothing  the  leaves  and  stems  soft  and 
short,  or  more  rigid,  especially  on  the  angles  of  the  stem,  or  almost  wanting ; 
leaves  deeply  or  shortly  crenate,  larger  ones  sometimes  2  or  even  3  inches 
long ;  whorls  of  flowers  few,  very  distant  or  numerous  in  a  short  or  long 
raceme ;  calyx  sessile  or  pedicellate,  with  a  tube  2  to  3  lines  long,  and  short 
or  long  teeth,  which  are  either  subspinescent,  erect,  or  somewhat  spreading, 
or  long  subulate-acuminate ;  corolla  varying  from  barely  9  lines  to  more 
than  an  inch  in  length. 

Stachys  ALBEN8,  Gray  (Proc.  Am.  Acad.  7,  p.  387). — Tall,  3  to  5  feet 
high  and  rather  strict,  soft-tomentose  throughout,  with  white  or  whitish 
wool,  leafy ;  leaves  oblong  'or  ovate  and  mostly  cordate,  obtuse,  crenate, 
2  to  3  inches  long,  the  lower  short-petioled,  the  upper  nearly  sessile ;  flowers 
several  or  numerous  in  the  capitate  clusters,  which  mostly  exceed  the  floral 
leaves,  and  form  an  interrupted,  at  length  elongated,  virgate  spike  from  3  to 
9  inches  long ;  calyx  turbimite-campanulate,  its  teeth  triangular  and  awn- 
pointed  ;  corolla  white,  with  purple  dots  on  the  lower  lip,  glabrous,  except 
the  villous  beard  on  the  back  of  the  upper  lip. — Arizona,  1871,  1872,  Wat- 
son's Report. 

Stachys  Rothrockii,  Gray  (Proc.  Am.  Acad.  12,  p.  82). — A  span 
high,  branching  from  the  base,  covered  with  a  coat  of  villous  wool ;  root 
apparently  perennial ;  leaves  all  sessile,  lanceolate,  more  or  less  obtuse, 
sub-entire,  about  1  inch  long,  the  upper  floral  ones  not  surpassing  the  flowers; 
whorls  usually  3 -flowered,  in  a  crowded  spike  ;  calyx  sessile,  subcampanu- 
late,  teeth  subovate,  awnless ;  corolla  4  to  5  lines  long,  tube  scarcely  longer 
than  the  calyx ;  upper  lip  villous  on  the  outside. — Zufii  Village,  N.  Mex.,  at 
6,500  feet  elevation,  July,  1874,  Rothrock  (177). 

Stachys  palustris,  Linn.  (Gray's  Man.  p.  358). — ^Trout  Creek  and 
San  Luis  Valley,  Colorado,  1873,  Wolf  (783,  786)  ;  Willow  Spring,  Arizona, 
at  7,195  feet  elevation,  July,  1874,  Rothrock  (240). 
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Lamium  amplexicaule,  Linn. — Mosquito  Pass,  Colorado,  Jul)^,  1873, 
Wolf  (777).     Introduced. 

Trichostema  Arizonicum,  Gray  (Proc.  Am.  Acad.  8,  p.  371). — Puber- 
ulent ;  much  branched,  from  a  perennial,  woody  caudex ;  branches  mostly 
simple,  ^  to  1^  feet  high;  leaves  oval  and  ovate,  short-petioled,  floral  leaves 
small ;  bracts  minute ;  peduncles  racemose,  about  1  inch  long,  slender, 
twice  or  thrice  shorter  than  the  3-  to  5-flowered  cyme ;  calyx  campanulate, 
slightly  unequal,  but  equally  5-cleft ;  lobes  ovafe-lanceolate,  equalling  the 
tube  of  the  corolla ;  lobes  of  the  corolla  spatulate-oblong,  declined ;  fila- 
ments not  quite  an  inch  long. — Sanoita  Valley,  Southern  Arizona,  at  6,500 
feet  elevation,  August,  1874,  Rothrock  (621). 

Tetraclea*  Coulteri,  Gray  (Sillim.  Joum.  2d  s.  16,  p.  98). — Her- 
baceous, from  a  suffruticose  base,  puberulent,  branches  erect ;  leaves  oppo- 
site, petioled,  ovate,  subdentate,  floral  ones  similar  but  smaller ;  whorls 
loose,  axillary;  cymes  peduncled,  usually  3-flowered;  flowers  short-pedi- 
celled,  white,  becoming  yellowish  after  anthesis. — Cienega,  Ariz.,  August, 
1874,  Rothrock  (558). 

Teucrium  Canadense,  Linn. — ^Arizona,  1873,  Loew. 

PLANTAGINE^. 

Plantago  Patagomca,  Jacq.,  var.  gnaphalioides.  Gray. — Denver. 
Plantago  major,  L. — Cienega,  Southern  Arizona  (555). 

NYCTAGINE^. 

MiRABiLis  MULTiFLORA,  Gray. — Common  throughout  Arizona,  New 
Mexico,  and  open  grounds  of  Southern  and  Central  Colorado. 

MiRABiLis  LONGiFLORA,  L. — Cottouwood,  Arizona,  at  4,500  feet  (359). 

OxYBAPHUS  NYCTAGiNEUS,  Swcct,  var.  LATIF0LIU8,  Gray. — Differing  from 
the  type  in  having  the  involucre  and  younger  branches  hairy,  the  leaves 

•  Tetraclea,  Gray  (Benth.  &  Hook.  Gen.  2,  p.  1220).— Calyx  broadly  campannlate,  10-nerved, 
deeply  5-cIeft;  lolifis  nearly  eqnal.  Tabe  of  tho  corolla  exserted,  slender,  cylindrical;  limb  spreading, 
5-cleft,  lobes  oboyal-oblong,  nearly  cqaal.  Stamens  4,  didynamons,  with  the  anterior  pair  longer, 
iucarved-ascending,  mach  exsertcd ;  anthers  2-celled,  cells  distinct,  parallel.  Disk  equal,  short.  Ovary 
shortly  4-1obed  at  the  apex;  style  2-cleft  at  the  apex  ;  lobes  Hnbulato,  nearly  equal.  Nutlets  obovoid, 
hard,  reticulate-rugose,  attached  by  a  broad,  keeled  areola,  extended  beyond  tho  middle,  leaving;  no 
gyuophoro  when  detached.  Seeds  affixed  laterally. 
16  BOT 
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broader,  subcordate  at  base,  and  quite  membranaceous — Mount  Graham, 
Arizona,  at  9,250  feet  altitude  (423). 

"OxYBAPHus  NYCTAG1NEU8,  Sweet,  var.  OBLONGiPOLius,  Gray. — With 
small  flowers  and  leaves.     Nevada."— Watson. 

OxYBAPHus  HiRSUTUS,  Sweet,'  var.— Leaves  lanceolate-linear;  stem 
glabrous  or  nearly  so. — ^Willow  Spring,  Arizona,  at  7,195  feet  (206). 

OxYBAPHUs  ANGUSTiFOLius,  Swoct. — Colorado  (810,  811,  814),  and 
Nevada  and  Arizona. 

OxYBAPHUS  cocciNEUS,  Torr.— Ercct,  glabrous ;  leaves  2-^'  long,  1-3'' 
wide ;  inflorescence  in  a  loose,  terminal  panicle ;  perianth  3-flowered,  tinged 
with  purple,  pubescent ;  calyx  6-8''  long,  pubescent  externally ;  stamens 
6,  exserted ;  fruit  with  5  corky  wings,  somewhat  roughened. 

Allionia  incabnata,  L. — (324),  Ash  Creek,  Arizona.  156  ti,  collected 
by  Loew  in  Arizona,  and  having  the  marginal  teeth  on  the  fruit  quite  gland- 
like, and  comparing  well  with  Palmer's  specimen  in  1875  from  St.  George, 
Utah,  which  I  find  Mr,  Watson  marks  with  a  doubt.  Besides  this,  I  have  107 
from  Covero,  New  Mexico,  in  which  the  leaves  are  quite  ovaJ,  obtuse,  and 
veiny  beneath,  and  the  marginal  wings  of  the  fruit  developed  into  strong, 
uncinate,  glandular  teeth,  much  larger  than  the  central  ones,  which  they 
conceal.  This  may  be  a  distinct  species.  My  specimiBus  are  quite  variable, 
some  having  4,  5,  and  even  6  stamens,  either  included  or  exserted.  The 
Expedition  has  it  also  from  Nevada. 

Abeonia  fragrans,  Nutt. — Colorado  (808,  812,  813),  and  New  Mexico 
(127),  where,  in  the  evening,  it  was  the  most  fragrant  of  flowers. 

ApBoifiA  TURBiNATA,  Torr. — Gila  Valley,  Arizona  (340,  765). 

Abbonia  viLLOSA,  Watsou  (American  Naturalist,  vii,  p.  302). — "Covered 
throughout  with  a  more  or  less  dense  villous  subglandular  spreading 
pubescence ;  stems  weak  and  slender ;  leaves  small,  J-X  inch  long,  oblong 
or  oviate,  obtuse  or  acutish,  attenuate  into  the  slender  petiole;  heads  5-i0- 
flowered ;  involucral  scales  narrowly  lanceolate,  long-acuminate,  3-4  lines 
long ;  flowers  pink,  the  lobes  obcordate,  with  a  deep  sinus ;  fixiit  with  a 
firm  body,  strongly  reticulate-pitted,  the  3-5  broad  wings,  consisting  of  a 
simple  lamina,  usually  truncate  above.  Nearest  to  A.  umbellata." — (Watson 
in  Wheeler's  Preliminary  Beport,  1874,  p.  15.)     I  h^ve  not  se^n  the  speci- 
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men,  and  have  therefore  been  obliged  to  quote  the  description  entire. — 
Plate  XXIII.  Fig.  1.  Branch,  natural  size.  Fig.  2.  Flower,  laid  open, 
enlarged  about  5  diameters.     Fig.  3.  Cross-section  of  fruit. 

Abronia  cycloptera,  Gray. — Southern  Colorado  (809,  815)  and  deserts 
of  New  Mexico. 

BoERHAAViA*  Wrightii,  Gray  (Amer.  Jour.  Sci.  2,  15,  322).— Arizona. 
Erect,  branching,  viscidly  glandular-pubescent,  especially  above;  leaves 
petioled  (or  sessile  above),  lanceolate ;  inflorescence  in  a  loose,  branching 
panicle ;  bracts  purplish,  3  to  each  flower,  fimbriate  ciliate  on  the  margin ; 
calyx  border  spreading,  salver-shaped ;  stamens  2 ;  fruit  obovate,  4-angled 
or  ribbed,  somewhat  wrinkled,  roughened  between  the  angles,  1-2"  long. — 
Cienega,  Arizona,  at  an  altitude  of  3,500  feet  (570).  (157  a,  Loew, 
Arizona  ) 

BoERH4AviA  ERECTA,  L-— Ercct,  "branching  from  the  base,  swollen  at 
the  nodes,"  glabrous  or  nearly  so ;  leaves  petioled  lanceolate  to  oval,  dark 
glandular-dotted  and  slightly  pubescent ;  panicle  disposed  in  3-5-flowered 
clusters ;  stamens  2.  The  narrowly  obconical  fruit  evidently  truncate,  dis- 
tinctly 5-angled,  "  flowers  small,  purple  ". — Cienega,  Arizona  (588),  along 
with  the  preceding. 

BoERHAAViA  Grahami,  Gray. — Erect  (not  climbing,  but  spreading  over 
lower  herbs),  woody  at  base,  herbaceous  above  and  glabrous  and  glaucous ; 
leaves  1-1  J'  long,  nearly  as  wide,  margin  somewhat  undulate,  cordate  at  base; 
petioles  4-6''  long;  common  peduncles  axillary,  much  exceeding  the  leaves; 
special  peduncles  about  six,  2-4"  long,  umbellate;  scales  of  involucre  1-2" 
long,  greenish,  pruinose,  perigonium  black  below,  greenish  and  somewhat 
short  pubescent  above;  pistils  and  stamens  exserted;  stigma  capitate;  fruit 
terete,  glandular  at  the  apex.  Dr.  Torrey,  in  Bot.  Mex.  Bound,  p.  172, 
thinks  this  may  safely  be  assigned  to  B.  scandens^  L.  So  far  as  Choisy's 
description  of  it  goes,  DC.  Prod.  vol.  13,  pars  2,  p.  454, 1  can  see  no  reason 
why  it  should  not,  and  have  simply  described  it  under  this  name,  because 
it  has  been  so  identified  by  my  friend  Dr.  Gray. — Head  of  the  "  Cienega", 
Southern  Arizona  (590). 

BoERHAAViA   SPICATA,  Choisy. — Ercct,  annual,  somewhat  pubescent; 

*  BOERHAAVIA,  L. — See  Appendix  to  vol.  v.  King's  Report,  p.  475. 
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lower  leaves  ovate,  often  slightly  cordate  at  base,  upper  ones  lanceolate 
undulate  on  margin ;  inflorescence  paniculate;  racemes  few-flowered,  termi- 
nating the  branches ;  stamens  3,  exserted ;  fruit  5-angled  or  winged,  club- 
shaped  ;  flowering  racemes  short,  but  much  elongated  when  in  fruit  (378 
a,  Arizona,  Loew). 

PHYTOLACCE^. 

RiviNA*  L-ffivis,  Linn. — Herbaceous  above,  sub-shrubby  below,  branch- 
ing from  the  base;  stem  striate  and  with  the  leaves  puberulent;  leaves 
broadly  ovate  or  ovate -cordate,  on  slender  petioles  half  their  length;  flowers 
purplish;  calyx-lobes  ovate,  as  long  as  the  four  stamens;  anthers  oblong; 
filaments  thickish;  style  1-2''  long,  somewhat  curved;  stigma  capitate, 
oblique,  distinctly  papillose. — In  clefts  of  rocks.  Southern  Arizona  (582). 

POLYGONACE^. 
By  Peop.  T.  C.  Pobtee. 

Eriogonum  alatum,  Torr.  (Sitgreaves's  Rep.  p.  168,  t.  8). — Perennial; 
root  stout  and  blackish ;  stem  erect,  1  to  3  feet  high,  arising  from  a  short, 
thick  caudex,  clothed  with  the  remains  of  leaves,  subflexuous,  leafy; 
branches  alternate,  erect,  paniculate ;  radical  leaves  spatulate  or  oblanceo- 
late,  2  to  4  inches  long,  3  to  5  lines  wide,  hirsute ;  peduncles  terminal,  in 
threes;  flowers  yellowish;  involucre  solitary,  campanulate,  5-cleft;  peri- 
gonia  glabrous,  segments  equal ;  achenia  4  lines  long,  winged  nearly  to  the 
base;  wings  broad,  thin;  seeds  ovate,  triangular. — Colorado,  1873,  Wolf 
(806);  Willow  Spring,  Arizona,  at  7,195  feet  elevation,  1874,  Rothrock 
(204). 

Eriogonum  Jamesii,  Benth — Stems  5  to  12  inches  high,  csespitose, 
from  a  branched,  few-leaved,  woody  caudex ;  radical  leaves  spatulate-ovate 
or  narrowly  lanceolate,  cauline  in  verticils  of  3  to  5,  spatulate  or  oblong, 

*.RiviXA,  Plum. — Flowers  hermaphrodite,  3-bracted;  calyx  4-parted,  the  eqnal  lobes  snb- 
corolline.  Corolla  none.  Stamens  4-8,  Bub-hypogjnons,  the  4  exterior  alternate  with  the  lacinise  of 
the  calyx.  Filaments  filiform-snbnlate.  Anthers  ovate-coidate  to  narrowly  oblong.  One-celled  ovary 
simple,  with  a  single  amphitropons  ovnle  fixed  by  the  base.  The  longish  style  snblateral;  capitate 
stjgma  papillose ;  sub-globose  berry  at  length  dry.  Seed  vertical,  sub-globose  or  ovoid,  the  testa  crusta- 
p^ons;  albumen  central,  mealy,  surrounded  by  the  ring-like  embryo;  radicle  descending;  cotyledons 
membranaceous,  exterior  one  larger  and  embracing  the  inner ;  sub-shrubby  [or,  as  in  my  species,  rather 
l)orbaceou8,  except  at  the  slightly  woody  biise].    Moquiu,  in  DC.  Prod.  vol.  13,  pars  2,  p.  10. 
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subsessile,  white-tomentose  beneath ;  cyme  dichotomous,  leafy ;  involucres 
in  the  forks  or  sessile  on  the  branches,  many-flowered,  loosely  silky-villous 
externally ;  segments  obovate  or  spatulate ;  perigonia  somewhat  petal-like, 
white  or  whitish,  the  3  interior  segments  often  becoming  longer. — Upper 
Arkansas  River,  Colorado,  1873,  Wolf  (25);  Camp  Bowie,  Arizona,  August, 
1874,  Rothrock  (473). 

Eriogonum  plavum,  Nutt— Perennial,  canescent  with  a  silky-woolly 
or  hoary  pubescence ;  stems  scapiform,  3  to  6  inches  high,  from  a  thick, 
many-parted  caudex ;  leaves  spatulate  or  oblong-spatulate,  becoming  more 
or  less  glabrate  above,  radical  ones  crowded  on  the  caudex,  those  of  the 
involucre  about  equalling  the  2  to  8  rays  and  of  the  same  number ;  peri- 
gonia golden-yellow,  3  lines  long,  silk}'-- villous  on  the  outside,  funnel-form 
at  base,  somewhat  produced  into  a  stipe ;  ovary  hirsute  at  the  apex.— South 
Park,  Colorado,  1873,  Wolf  (26). — ^Var.  elatius,  Watson,  Twin  Lakes, 
Colorado,  August,1873,  Wolf  (28);  Arizona,  1873,  Loew  (153  a). 

Eriogonum  C-^spitosum,  Nutt.  (Watson,  Bot.  King,  p.  298). — Utah, 
and  Halleck  Station,  Nevada,  1871,  1872,  Watson's  Report. 

Eriogonum  stellatum,  Benth.  (E.  polyanthum,  Benth. ;  Watson,  I.  c. 
p.  478).— Utah,  1871,  1872,  Watson's  Report. 

Eriogonum  heracleoides,  Nutt.  (Watson,  I.  c.  p.  299). — Utah,  1871, 
1872,  Watson's  Report. 

Eriogonum  umbellatum,  Torr.  (Watson,  I.  c.  p.  300). — Utah  and  Ne- 
vada, 1871,  1872,  Watson's  Report;  South  Park,  Colorado,  1873,  Wolf  (24). 

Eriogonum  ovalifolium,  Nutt.  (Watson,  I.  c.  p.  301). — Northern  Ne- 
vada, 1871,  1872,  Watson's  Report. 

Eriogonum  pauciflorum,  Pursh. — Low,  caespitose;  branches  of  the 
caudex  very  short  and  crowded ;  leaves  linear  or  subspatulate,  revolute- 
margined,  attenuated  into  a  petiole,  at  length  nearly  smooth ;  scape  4  to  6 
inches  high,  bearing  a  single  head ;  involucres  5  to  10,  turbinate-campanu- 
late,  5-toothed;  calyx  white,  glabrous,  lobes  oval;  filaments  pubescent 
below. — Torr.  &  Gray,  Rev.  Eriog.  Proc.  Am.  Acad.  8,  p.  1(>6. — Sulphur 
Springs,  South  Park,  Colorado,  August,  1873,  Rotlirock  (27). 

Eriogonum  elatum,  Dougl.  (Watson,  I  c,  p.  302). — Nevada,  1871, 
1872,  Watson's  Report  (260). 
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Erioqonum  FA8CI0ULATUM,  Bentk,  var.  polifolium,  Gray  (Watson,  I 
c.  p.  302).— Nevada,  1871,  1872,  Watson's  Report 

Erioqonum  gobymbobum,  Benth.  (Watson,  I.  c.  p.  303). — ^Arizona,  1871, 
1872,  Watson's  Report. 

Ebiogonum  microthecum,  Nutt.  (Watson,  I.  c.  p.  303). — Utah,  1871, 
1872,  Watson's  Report;  also  var.  effusum,  T.  &  G.,  Arizona,  and  a  form 
between  var.  confertiflorum,  T.  &  G.,  and  var  Fendleriamum,  Benth.,  but 
with  larger  flowers  than  usual.  Var.  effusum,  T.  &  G.,  Upper  Arkansas, 
Colorado,  September,  1873,  Wolf  (22). 

Eriogonum  brevicaule,  Nutt.  (Watson,  I  c.  p.  304). — Utah,  187 J, 
1872,  Watson's  Report. 

Eriogonum  racemosum,  Nutt.  (Watson,  I  c.  p.  304). — ^Nevada  and 
Utah,  1871,  1872,  Watson's  Report. 

Eriogonum  Wrightii,  Torr.  (Watson,  I  c.  p.  305). — Sanoita  Valley, 

Arizona,  at  5,850  feet  elevation,  August,  1874,  Rothrock  (593),  and  Camp 
Grant,  September  (726). 

Eriogonum  gbacile,  Benth.,  var.  effusum,  T.  &  G.  (Watson,  I  c.  p. 
305).— Nevada,  1871,  1872,  Watson's  Report. 

Eriogonum  Hermanni,  Dut.  &  Hilg.  (Watson,  I  c.  p.  306). — Nevada, 

1871,  1872,  Watson's  Report. 

Eriogonum  deflexum,  Torr.  (Watson,  I  c.  p.  306). — Arizona,  1871, 

1872,  Watson's  Report. 

Eriogonum  cernuum,  Nutt.  (Watson,  I  c.  p.  308). — Twin  Lakes,  Colo- 
rado, July,  1873,  Wolf  (23).  Var.  tenue,  T.  &  G.,  Nevada,  1871,  1872, 
Watson's  Report. 

Eriogonum  trichopodum,  Torr.  (Watson,  I.  c.  p.  309). — ^Ash  Creek, 
Arizona,  at  3,080  feet  elevation,  July,  1874,  Rothrock  (332). 

Eriogonum  inflatum,  Torr.  (Watson,  I.  c,  p.  309). — ^Nevada  and  Ari- 
zona, 1871,  1872,  Watson's  Report. 

Eriogonum  Abertianum,  Torr.  (in  Emory's  Reconn.  p.  151;  Torr.  & 
Gray,  Proc.  Am.  Acad.  8,  p.  189). — ^Villous  or  loosely  and  softly  pubescent, 
paniculately  branched,  1  to  IJ^  feet  high;  branches  erect,  often  leafy  almost 
to  the  apex ;  lower  leaves  ovate  or  subcordate,  petioled,  often  undulate, 
those  of  tlie  branches  lanceolate  or  linear,  subsessile;  involucres  more  or 
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less  peduncled,  many-flowered,  deeply  5-  to  8-cleft,  lobes  foliaceous ;  calyx 
petaloid,  glabrous,  rose-colored,  outer  segments  rounded,  deeply  cordate, 
becoming  nearly  2  lines  long,  the  inner  linear-oblong,  retuse. — Cottonwood, 
Amona,  at  4,750  feet  elevation,  July,  1874,  Rothrock  (355). 

Eriogonum  phaekaceoides,  Torr.  (in  Sitgreaves's  Rep.  p.  167,  t.  11  ; 
ToiT.  &  Gray,  I  c.  p.  189). — Pubescent,  very  slender,  effusely  panicled,  1 
foot  high;  intemodes  elongated;  cauline  leaves  narrow-linear,  sometimes 
revolute  on  the  margins,  hoary-tomentose  beneath,  becoming  glabrous 
above,  about  1  inch  long;  pedicels  capillary,  smooth,  1  to  2  inches  long; 
involucres  5-  to  8-cleft,  8-  to  12-flowered,  bracteoles  filiform,  villous;  calyx 
petaloid,  glabrous,  white  or  rose-colored,  outer  segments  broadly  ovate, 
concave,  in  fruit  bi-gibbous  at  base,  the  inner  longer,  oblong-linear,  retuse ; 
anthers  dark. — Arizona,  1873,  Loew  (154  a).  Var. — ^Taller,  12  to  18  inches 
high,  softly  villous-pubescent  throughout;  branchesmuchstouter  and  erect; 
lower  leaves  ovate-lanceolate;  heads  and  flowers  larger. — Sanoita  Valley, 
at  5,850  feet  elevation,  September,  1874,  Rothrock  (664). 

Chokizanthe  rigida,  Torr.  (Watson,  I  c.  p.  312). — ^Nevada  or  Arizona, 
1871,  1872,  Watson's  Report. 

OxYRiA  niGYNA,  Campd.  (Gray's  Man.  p.  419). — South  Park,  Colorado, 
July,  1873,  Wolf  (42). 

RuM£x  occiDENTALis,  Watsou,  Proc.  Am.  Acad.  12,  p.  253  (iJ.  longi- 
folius,  DC,  Watson,  I  c.  314). — Twin  Lakes  and  San  Luis  Valley,  Colorado, 
1873,  Wolf  (29,  33). 

RuMEx  8AL1CIFOLIU8,  Wcium.  (Gray's  Man.  p.  420). — San  Luis  Valley, 
Colorado,  1873,  Wolf  (31).  Var.  with  lance-ovate  leaves  and  inner  valves 
of  the  calyx  larger  and  broad-cordate,  Cienega,  Arizona,  August,  1874, 
Rothrock  (564). 

Polygonum  aviculabe,  Linn.— Utah,  1871,  1872,  Watson's  Report; 
Twin  Lakes,  Colorado,  1873,  Wolf  (34,  35). 

Polygonum  erectum,  Linn.— Utah,  1871,  1872,  Watson's  Report;  San 
Luis  Valley,  Colorado,  1873,  Wolf  (41). 

Polygonum  tenue,  Michx.,  var.  latifolium,  Engelm. — Mount  Graham, 
Arizona,  at  9,000  feet  elevation,  1874,  Rothrock  (758);  Upper  Arkansas, 
Colorado,  1873,  Wolf  (39). 
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Polygonum  imbricatum,  Nutt.  (Watson,  in  Am.  Naturalist,  7,  p.  665). — 
Low,  1  to  8  inches  high,  slender,  often  diflfusely  branched,  smooth;  spikes 
short,  dense ;  bracts  loosely  imbricated,  linear  or  oblong,  2  to  4  lines  long, 
with  sometimes  a  narrow  scarious  margin,  acute;  sepals  colored;  stamens 
3  or  6 ;  styles  one-third  as  long  as  the  ovary ;  achenium  glabrous. — South 
Park,  Colorado,  July,  1873,  Wolf  (36). 

Polygonum  amphibium,  Linn. — Utah,  1871,  1872,  Watson's  Report; 
Colorado,  1873,  Wolf  (38). 

Polygonum  amphibium,  L.,  var.  Muhlenbebgii,  Meisn.  in  DC.  Prod. 
14,  p.  116 — Camp  Crittenden,  Arizona,  at  5,000  feet  elevation,  Septem- 
ber, 1874,  Rothrock  (670).  As  in  some  of  our  Eastern  specimens,  the 
peduncles  are  glandular-scabrous. 

Polygonum  Persicaria,  Linn. — Utah,  1871,  1872,  Watson's  Report. 
Introduced. 

Polygonum  nodosum,  Pers.  (Meisner  in  DC.  Prod.  14,  p.  118) — Stem 
with  the  nodes  much  enlarged,  2  to  6  feet  high;  ochreae  loose,  becoming 
glabrate,  minutely  ciliolate ;  leaves  oblong  or  lanceolate,  glandular-punctate 
beneath,  the  lowest  short-oval  or  ovate,  the  highest  linear,  the  middle  ones 
6  to  8  inches  long  and  1  to  2  wide,  tapering  into  a  long  acumination ;  spikes 
racemose,  linear,  attenuated  upward,  loose,  nodding,  on  glabrous  peduncles; 
bractlets  ovate,  acute,  naked,  longer  than  the  pedicels;  calyx  flesh-colored 
or  white,  without  glandular  dots,  slightly  nerved,  including  the  6  stamens 
and  2-parted  style;  achenium  lenticular,  rarely  triangular. — San  Luis 
Valley,  Colorado,  September,  1873,  Wolf  (40);  Zulii  Village,  New 
Mexico,  at  6,500  feet  elevation,  July,  1874,  Rothrock  (160);  Camp 
Lowell,  Southern  Arizona,  August,  1874,  Rothrock  (702). 

Polygonum  Hydropiper,  Linn. — Sanoita  Valley,  Arizona,  at  4,500  feet 
elevation,  September,  1874,  Rothrock  (688).    Introduced? 

Polygonum  viviparum,  Linn. — South  Park,  Colorado,  July,  1873,. 
Wolf  (43). 

Polygonum  Bistorta,  Linn. — South  Park,  Colorado,  July,  1873,  Wolf 
(44).  Var.  oblongifolium,  Meisner,  Willow  Spring,  Arizona,  at  7,202  feet 
elevation,  July,  1874,  Rothrock  (228). 
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AMARANTACE^. 

GossYPiANTHUS*  EiGiDiFLOKUS,  Hook. — Stem  prostrate,  diflfusely 
branched;  cauline  leaves  secund,  2-4"  long,  1-2"  wide,  acute,  tapering 
to  a  rather  broad  base ;  flowers  in  axillary  clusters ;  sepals  membranous ; 
filaments  a  little  longer  than  the  oblong  anthers;  stigma  2-lobed. — Camp 
Bowie,  Arizona,  on  limestone  soil  (507).  Whole  head  of  flowers  densely 
covered  with  long  cottony  hairs,  which,  under  a  low-powered  objective,  are 
found  to  be  transparent,  jointed,  and  slightly  swollen  at  the  proximal  side 
of  the  joint  on  account  of  the  granular  matter  which  accumulates  there. 

Alternanthera  lanuginosa,  Torr. — Arizona  \557).  Apparently  an 
excessively  variable  plant,  so  far  as  my  imperfect  specimens  enable  me  to 
decide. 

NiTROPHiLA  occiDENTALis,  Watson  (Baualia,  Moq.). — Nevada. 

GoMPHRENA  NiTiDA. — Erect,  6-14'  high,  branching  from  the  axils; 
branches  sometimes  nearly  as  long  as  the  main  stem ;  stem  and  branches 
somewhat  silky-hairy ;  leaves  oblong-spatulate,  1-3'  long,  4-8''  wide, 
obtuse,  mucronulate,  cinereous,  somewhat  silky  (younger  ones  densely  so, 
and  under  an  inch  objective  the  hairs  are  seen  to  ^be  beautifully  jointed) ; 
heads  sessile  or  nearly  so,  pearly-white  (no  trace  of  red),  subtended  by 
two  (or  more)  large  leaves;  bracts  membranous,  usually  somewhat  lacerate- 
toothed  or  crested  on  the  back,  broadly  lanceolate,  tapering  into  a  very 
acute  point ;  sepals  very  acute,  membranous,  abundantly  hairy  below  and 
outside,  somewhat  shorter  than  the  bracts ;  stamineal  tube  united  to  the  top, 
middle  lobe  of  the  filament  nearly  obsolete,  anthers  oblong ;  style  three- 
fourths  as  long  as  the  tube. — Chiricahua  Mountains,  in  Southern  Arizona, 
on  rocky  knolls  (520).  The  hair  on  the  back  of  the  sepals  is  (under  a 
moderate  power)  seen  to  be  quite  long  comparatively,  and  with  the  peculiar 

•  GossYriANTHUS,  Hook. — Flowers  hermaphrodite  [^3-bracted].  Calyx  of  5  erect,  subeqaal, 
very  villoee  sepals.  Stamens  5,  free.  Filaments  subalate.  Anthers  unilocular,  ovate.  Siugle-oeUcd 
ovary  with  one  ovule.  Style  very  short,  roundish.  Stigma  emarginate,  S^-3-lobed.  Single-seeded  utricle 
ovate,  valveless,  included  in  the  calyx.  Seed  vertical,  ovate- lenticular,  sub-reniform  ;  testa  crustaceous. 
Embryo  coiled  around  the  central,  farinaceous  albumen  ;  radicle  ascending.— North  American  perennial 
herbs,  with  procumbent,  flexnose,  woolly  stems.  Badical  leaves  petioled  or  sub-sessile,  obovate  or  elon> 
gated-spathulate,  rigid,  sub-coriaceous ;  cauline  opposite,  sessile,  much  smaller,  ovate,  entire,  more  or  less 
ailky-woolly.  Flowers  axillary,  densely  aggregated,  covered  with  copious  flexuose  wool,  the  deciduous, 
delicate  bracts  keeled  and  concave. — Moquin,  DC.  Prod.  13,  pars  2,  p.  337. 
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twist  of  the  cotton  fibre,  though,  of  course,  too  scant  and  short  to  be  utilized. 
I  am  indebted  to.  Mr.  Watson  for  the  following  statement : 

"It  is  the  same  as  1751  Wright,  946  and  1013  Thurber,  191  WisHze- 
nus ;  also  collected  by  Coulter  and  Berlandier.  It  is  G.  glohosa^  var. 
albifloraj  Moq.  in  Bot.  Mex.  Bound.  It  is  (without  critical  comparison), 
however,  very  much  nearer  G.  decumbenSj  but  has  a  cuter  bracts." 

I  am  led  to  regard  it  as  distinct  from  gldbosa^  var.  alhiflora  (which  is 
'*  G.  eriopoda,  Gillies  in  Herb.  Hook  "),  and  certainly  it  is  not  G.  decumbenSj  as 
in  the  latter  only  the  interior  sepals  are  silky,  and  the  outer  ones  are 
obtuse,  whereas  in  my  specimens  all  are  silky  and  acute. 

Frcelichia.*  Floridana,  Moq. — Cinereous-tomentose  or  woolly,  erect, 
1-3°  high.  Stem  leafy  below,  nearly  naked  above ;  radical  leaves  lanceo- 
late, obtuse,  on  rather  long  petioles ;  inflorescence  in  racemose  spikes  6-12" 
long,  and  covered  with  a  fulvous  wool ;  bracts  dark,  shorter  than  the  calyx, 
which  is  woolly  when  young  and  hardens  with  age,  becoming  flattened, 
cristate  and  tuberculate  at  the  base. — Camp  Bowie,  Arizona  (488). 

Amarantus  fimbriata,  Benth.  {Sarratia  Berlandier%  var.  fimbriata, 
Torr.  in  Bot  Mex.  Bound,  p  179.  Amblogyne  fimbriatay  Gray,  Proc.  Amer. 
Acad.  V,  p.  168). — **Stem  and  branches  virgate ;  leaves  linear-lanceolate, 
the  globose  glomerules  sessile  in  the  axils  of  the  leaves,  and  in  nearly  leaf- 
less spikes  above,  approximate  or  crowded,  the  pointless  bracts  shorter  than 
the  calyx ;  sepals  of  the  male  flowers  obtuse,  of  the  female  connate,  sub  • 
equal,  naiTowed  at  the  base,  flabelliform-cuneate,  at  the  apex  dentate- 
fimbriate,  widely  spreading  in  fruit.  Utricle  circumcissile." — Nevada  and 
Arizona. 

Amarantus  Torreyi,  Benth.  {Sarratia  Berlandier%  cum  var.  emarginata, 
Torr.  I.  c  Amblogyne  Torreyi,  Gray,  Proc.  Amer.  Acad,  v,  p  169). — "Dioe- 
cious, leaves  ovate-oblong  or  oblong-lanceolate;  glomerules  paniculate- 
spiked  and  axillary;  bracts  and  sepals  of  the  male  flowers  cuspidate- 
acuminate.     Sepals  of  the  female  flowers  united  below,  equal,  obovate- 


#  Vi 


FiKELiCHiA,  McBDch.— "  Flowers  perfect,  3-bracted.  Calyx  tnbniar,  5-eleft,  inclarated  aud  spioy- 
crested  in  fruit.  Stamens  5,  united  into  a  long  tube.  Sterile  filaments  entire,  antbers  sessile.  Stigma 
capitate  or  many-cleft.  Utricle  indehiscent,  1-seeded,  included  in  tbe  calyx.  Seed  vertical.  Radicle 
ascending.  Woolly  or  hairy  annuals.  [My  specimens  appear  to  have  a  biennial  or  perennial  root.] 
Leaves  opi^osite.  Spikes  opposite,  and  terminating  tbe  naked  peduncle-like  summit  of  tbe  stem." — 
Chapman's  Flora  of  tbe  Southern  United  States,  p.  383. 
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spatulate,  the  single  nerve  simple  or  slightly  pinnately  branched,  apex 
round,  entire,  retuse  or  emarginate.  Utricle  circumcissile." — San  Francisco 
Mountains,  Arizona.  Not  having  access  to  specimens,  I  have  quoted 
the  description  of  this  and  the  preceding  species  mainly  from  Gray,  I.  c. 

Amarantus  (Amblogyne)  Palmebi,  Watson  (Proc.  Amer.  Acad,  xii,  p. 
274). — ^Dioecious,  erect,  branching,  smooth  or  nearly  so;  leaves  oblong- 
ovate  or  rhombic-ovate,  somewhat  shorter  than  the  slender  petioles,  entire 
or  undulate,  the  upper  ones  sometimes  linear-lanceolate;  flowers  in  axillary 
clusters  or  elongated  leafy  spikes;  male  flowers  with  sepals  one-nerved, 
acute,  nearly  equal,  slightly  exceeding  the  stamens ;  anthers  introrse,  fixed 
in  a  versatile  way  to  the  short  filament ;  cells  somewhat  diverging  below ; 
bracts  membranaceous,  oval,  and  with  a  long  awn-like  tip,  exceeding  the 
calyx ;  female  flowers  with  sepals  distinct  or  nearly  so,  membranaceous, 
unequal — i.  c,  two  larger  and  conspicuously  tipped  with  an  awn-like  point, 
the  others  oblong,  obtuse,  retuse,  entire,  or  somewhat  dentate-fimbriate ; 
stigmas  2  or  3 ;  bracts  much  longer  than  the  flowers,  terminating  in- a  stout, 
somewhat  recurved,  awn. — Camp  Grant,  Arizona  (379). 

Amarantus  Wrightii,  Watson  (Proc.  Amer.  Acad,  xii,  p.  275). — 
Smooth  or  nearly  so,  erect,  simple  or  branching;  leaves  lanceolate  to 
oblong,  obtuse,  4-8''  long,  equalling  the  petioles ;  leafy  spikes  compound, 
short  branchlets  (of  spike)  zigzag,  very  slightly  margined  ;  sepals  of  fertile 
flower  equal,  obtuse,  thickened,  and  somewhat  gibbous  at  base,  a  little 
exceeding  the  utricle;  stigmas  3 ;  seeds  black  or  brown,  orbicular;  subu- 
late bracts  rigid. — Valley  of  the  Upper  Arkansas,  Colorado  (275). 

Amarantus  retroflexus,  L. — Twin  Lakes,  Colorado  (274). 

Amarantus  albus,  L. — ^Arizona  and  Utah. 

CHENOPODIE^. 

Sarcobatus  vermiculatus,  Torr. — "Chico,"  Utah;  San  Luis  Valley, 
Colorado,  conmion  (265,  266).  New  Mexico  (87,  and  by  Loew  265).  Male 
flowers,  Utah. 

Su^DA  DIFFUSA,  Watson  (Suceda  maritimaj  Watson,  in  King's  Report 
5,  294). — Growing  4  feet  high,  abundantly,  on  the  banks  of  the  Gila  River 
in  Arizona  (773)  ;  also  from  Nevada  and  Utah 
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Su^DA  DEPBESSA,  Watson. — Salt-works  in  South  Park,  Colorado  (267)  ; 
and  also  the  var.  eeecta,  Watson,  1-2°  high,  branches  short  and  leaves 
naiTow  (276),  South  Park. 

Teloxys*  cornuta,  Torr. — Erect,  low  herb,  simple  or  branched;  leaves 
(with  petiole)  6-18''  long,  lanceolate,  sinuate-pinnatifid,  the  usually  per- 
fect flowers  ^1"  in  diameter ;  calyx  resinous-dotted  and  the  lobes  keel- 
crested. — Mount  Graham,  Arizona,  at  9,000  feet  elevation  (737). 

KocHiA  Americana,  Watson  (Proc.  Amer.  Acad,  ix,  p.  93). — 
Nevada. 

Chenopodium  Fremontii,  Watson. — ^Twin  Lakes,  Colorado  (253); 
Mount  Graham,  Arizona,  at  9,000  feet  elevation  (747) ;  Utah. 

Chenopodium  album,  L. — Colorado,  Arizona,  New  Mexico,  and  Utah. 

Chenopodium  olidum,  Watson  {Chenopodium  aJhumj  in  King's  Report 
V,  p.  287  in  part). — Difffers  from  C.  album  in  the  smaller  leaves,  the  more 
loosely  panicled,  close  clusters  of  flowers,  and  in  the  large  seed  being 
closely  adherent  to  the  calyx. — Twin  Lakes,  Colorado  (268). 

Chenopodium  ambrosioides,  L.,  var.  anthelminticum,  Gray. — Old 
Camp  Goodwin,  Arizona,  at  3,000  feet  elevation  (343). 

Chenopodium  leptophyllum,  Nutt.  {Chenopodium  aJhum^  var.  leptophyl- 
lumj  in  King's  Report,  v,  287). — ^Valley  of  the  Arkansas,  Colorado  (264). 

BLiTUMf  RUBRUM,  Rcich.,  var,  humile,  Moquin  {Blitum  polymorphumj 
var.  humiky  in  King's  Report,  vol.  v,  p.  288). — Hot  Springs  of  San  Luis 
Valley,  Colorado  (water  about  80°  Fahr.)  (272). 

Blitum  capitatum,  L. — Colorado  (269,  271). 

Blitum  glaucum,  Koch  {Chenopodium  glaucumy  L,  Gray's  Man.). — 
Colorado  (260,  261,  254). 

MoNOLEPis  CHEN0P0DI0IDE8,  Moq. — Twiu  Lakcs,  Colorado  (256). 

*  Teloxys,  Moquin.—"  Flowers  perfect  or  sometimes  pistillate.  Calyx  5-  (rarely  4-)  parted,  the 
lobes  more  or  less  promiDently  carinate  and  subcrested.  Stamen  1  (5,  Moquin)  or  wanting.  Ovary 
ovate :  styles  2,  free  or  united  at  base.  Frnit  partially  covered  by  the  loosely  appressed  calyx ;  pericarp 
membranous.  Seed  lenticular,  with  a  crnstaceous  testa. — Herbaceous  annuals,  erect  and  diffuse ;  the 
minute  solitary  flowers  very  shortly  i>edicelled,  axillary  and  terminal  upon  the  repeatedly  dichotomons 
nearly  naked  branches;  terminal  flowers  abortive  and  deciduous,  leaving  the  ultimate  branohleta 
spinulose ;  leaves  thin,  alternate.'' — Watson,  Revision  of  North  American  ChenopodiaceaB,  Proc.  Amer. 
Acad.  vol.  ix,  p.  90. 

t  Blitum  differs  from  Chenopodium  in  having  the  seed  vertical  and  the  calyx  destitute  of  appen- 
dages. 
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Atriplex*  patula,  L.,  var.  hastata,  Gray,  Colorado  (262,  and  259 
in  part);  var.  littoralis,  Gray,  Colorado  (259  in  part). 

Atriplex  expansa,  Watson  (Proc.  Amer.  Acad,  ix,  p.  116). — Annual, 
erect,  much  branched ;  leaves  almost  sessile,  thin,  ovate-triangular,  or  sub- 
hastate  at  base,  lower  ones  opposite;  fruiting  bracts  nearly  sessile,  broadly 
cuneate  or  roundish,  distinctly  reticulate  or  muriculate  and  pale  below, 
herbaceous  and  irregularly  toothed  along  the  free,  herbaceous  margins, 
united  to  above  the  middle;  the  interrupted  staminate  spikes  slender  and 
naked  above. — A  common  straggling  species  growing  abundantly  on  the 
alkaline  flats  of  the  San  Luis  Valley,  Colorado  (278). 

Atriplex  Wolfii,  Watson,  I  c.  p.  112. — Annual,  low,  scurfy-pubes- 
cent, branching,  reddish;  leaves  linear,  entire,  thickish,  margins  slightly 
revolute;  "androgynous  axillary  clusters  of  flowers  very  small";  fruiting 
bracts  f  long  and  as  broad,  united  to  the  top ;  upper  lateral  teeth  thick, 
slightly  truncate,  middle  one  smaller  and  somewhat  acute;  styles  short. — San 
Luis  Valley,  Colorado  (277). — Plate  XXIV.  Natural  size.  Fig.  1.  Stami- 
nate flower,  about  12-15  diameters.  2.  Pistillate  flower,  about  10  diameters. 
3.  Pistil,  about  10  diameters.  4.  Section  through  figure  2.  Figs.  5,  mature 
fruit;  6,  vertical  section  of  same;  7,  annular  embryo;  all  enlarged  about  10 
diameters. 

Atriplex  conpertifolia,  Watson  (Obione  confertifoliaj  in  King's  Re- 
port, V,  289). — ^Nevada  and  Utah. 

Atriplex  hymenelytra,  Watson  {Obione  hyrnenelytra,  Toit.  in  King's 
Report,  V,  p.  290).— Nevada. 

Atriplex  canescens,  James  (Obione  canescens,  Moq.). — This  is  the 
982  in  vol.  v.  King's  Report,  p.  289,  but  not  981  of  same  place.  It  differs 
from  the  latter,  which  is  A.  Nuttalliiy  Watson,  in  having  the  indurated, 
fruiting  bracts  united  to  the  apex,  contracted  above  to  a  narrow  orifice  and 
pedicelled,  and  not  muriculate ;  the  fruiting  bracts  of  A.  Nuttalliij  Watson, 
being  united  to  above  the  middle,  the  orifice  hardly  contracted,  and  the 
sides  usually  muriculate-toothed,  and  finiit  mostly  sessile.  See  Watson, 
Re  vis.  Chenopod.  i.  c.  p.  120. — Colorado  (268).     Specimens  from  New  Mexico, 


*  Atriplex. — *'  Bracts  compressed,  more  or  less  nnite<l :  testa  doable  " — Watson,  Revision  of  N. 
Am.  Cbenopod.  I,  o. 
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too  young,  and  in  doubt  placed  here  (126,  112),  were  much  frequented  by 
a  large  black  insect  an  inch  or  more  long.  Attached  to  these  were  some 
flies  engaged  in  sucking  the  juices  of  the  larger  insect  *  We  found  many 
of  the  flies  still  active  and  adhering  to  their  defunct  victims. — Southern 
Arizona  (555,  556) ;  Nevada. 

EuBOTiA  LANATA,  Moq. — Common  throughout  the  West,  where  it  goes 
among  the  herdsmen  under  the  name  of  White  Sage  and  Winter-fat, — a 
really  valuable  forage  eagerly  eaten  by  stock. 

CoRisPERMUM  HYSSOPIFOLIUM,  L. — Colorado  (37,  866,  872). 

Spirostachys  occidentalis,  Watson  {Hahstachys  occidentalism  Watson 
in  King's  Report,  v,  293). — ^Nevada,  Arizona,  and  Utah. 

PARONYCHIE^. 

Paronychia  pulvinata.  Gray.— South  Park,  Colorado,  at  12-13,000 

feet  elevation  (46). 

EL^AGNE^. 

Shepherdia  Canadensis,  Nutt. — Colorado  (58,  59). 
ELiE AGNUS  ARGENTEA,  Pursh. — Colorado  (60). 

URTICEiE. 

Celtis  RETICULATA,  Torr.  (Ann.  N.  Y.  Lye.  2,  247,  and  Nutt.  Sylva, 
1,  133,  t.  39). — Leaves  somewhat  acute,  obliquely  cordate-ovate,  and  the 
nearly  entire  margins  somewhat  revolute ;  veins  strongly  reticulated  on  the 
lower  surface  and  deeply  impressed  on  the  upper,  papillose-scabrous  above, 
less  rough  below ;  fruiting  pedicels  longer  than  the  petioles ;  the  pisifoim 
berry  glaucous,  with  a  somewhat  reticulate-rugose  nucleus. — Nevada.  Not 
having  seen  a  specimen,  I  have  drawn  this  description  largely  from 
Planchon,  in  DC.  Prod.  17,  p.  178. 

Number  367,  from  Camp  Grant,  Arizona,  Mr.  Watson  regards  as  a  new 
species,  for  which  he  has  indicated  the  name  of  (7.  curtipes,  I  do  not  feel 
like  attempting  a  description  from  the  material  at  hand.  It  is  a  tree  20 
feet  high,  with  a  diameter  of  18  inches,  and  has  a  smoothish,  white  bark, 

Urtica  gracilis,  Ait.,  San  Luis  Valley,  Colorado  (71),  and  U.  gracilis, 

*  SiDce  tbitt  observation  was  made  in  1874  tbe  relations  existing  between  insects  and  flowering 
plants  bave  come  to  be  more  generally  acknowledged,  becaase  more  fully  understood.  I  now  saspect 
that  tbe  case  given  above  bas  a  deeper  history  than  appears  on  the  surface. 
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Ait,  var.  oocidentalis,  Watson  ( U.  dioicUj  L.,  var.  occidentalism  Watson,  vol. 
V,  King's  Eeport,  p.  321),  Utah. 

Urtica  dioica,  L. — Western  New  Mexico,  Loew. 

Urtica  Breweri,  Watson  (Proc.  Amer.  Acad,  x,  p.  348). — Perennial, 
erect,  rather  slender,  spinulose ;  leaves  quite  thin,  very  coarsely  and  some- 
what irregularly  toothed,  3-5'  long,  1-1^'  wide,  cuneate,  rounded,  or  sub- 
cordate  at  base;  petioles  slender,  1^3'  long;  flowering  panicles  loose, 
about  as  long  as  the  petioles;  ovate  achenium  ^'  long,  included  in  the 
obovate,  hispid  perianth.  Very  variable. — Southern  Colorado  (71). — Plate 
XXV.  Natural  size.  Fig.  1.  Staminate  flower.  Fig,  2.  Pistillate  flower. 
Fig.  3.  Achenium,  enclosed  by  the  large  inner  sepals.  Fig.  4.  Calyx 
opened,  showing  mature  achenium.     All  enlarged  about  10  diameters. 

HuMULUs  LupuLUS,  L. — Utah  and  Colorado  (63). 

BETULACEiE. 

Betula  oocidentalis.  Hook. — ^Northern  Nevada,  Utah,  and  Colo- 
rado (841). 

Betula  glandulosa,  Michx. — Colorado  (838,  839). 

Alnus  incana,  Willd.,  var.  glauca.  Ait. — ^Arizona,  Utah,  and  Colo- 
rado (840). 

Alnus  oblongifolia,  Torr.  (in  Bot.  Mex.  Bound,  p.  204). — "  Branches 
smooth  and  shining;  leaves  oblong-lanceolate,  acute  at  each  end,  some- 
what doubly  serrate,  smooth  above  and  minutely  pubescent  beneath,  with 
surfaces  green;  nutlets  wingless.  Tree  30°  high.  Leaves  2^3 J'  long 
and  1-1  i'  wide,  unequally  serrate,  serratures  glandular  at  the  tip.  Petiole 
about  one-third  as  long  as  the  lamina.  Catkins  somewhat  paniculate,  ovate. 
Nutlets  orbicular-obovate,  without  any  trace  of  a  wing."  I  have  not  seen 
the  plant,  and  hence  have  quoted  the  above  from  Bot.  Mex.  Bound,  l.  c. — 

Arizona. 

PLATANE^. 

Platanus  racemosa,  Nutt. — ^Leaves  broadly  cordate,  deeply  5-cleft, 
divisions  sharp  pointed,  lanceolate,  the  lower  smaller,  sometimes  only 
3-cleft  from  suppression  of  the  lowest  lobes.  Upper  surface  at  first  covered 
with  branching,  yellow  hairs ;  under  surface  always  whitish  woolly ;  fertile 
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heads  in  long,  drooping  racemes,  3-5.     Styles  long ;  "  stigmas  at  first  of 
a  deep  and  bright  brown." — ^Arizona. 

SALICACE^. 

Salix*  amygdaloides,  Anders.  (Sal.  Bor.-Amer.)  (8.  nigra,  Marshy  van 
amygddloideSj  Anders.  DC.  Prod.  16,  2,  201.) — Leaves  broadly  lanceolate, 
3-6'  long,  i-iy  wide,  with  a  long  tapering  point,  glaucous  beneath,  closely 
serrate,  petioles  long  and  slender,  stipules  minute  and  very  early  deciduous: 
aments  leafy-peduncled,  elongated-cylindrical,  pendulous;  the  fertile  when 
in  fruit  lax,  3-4'  long,  ^'  thick ;  scales  in  the  male  ament  ovate,  villous  with 
crisp  hairs,  in  the  female  narrower,  somewhat  smooth,  fugacious :  capsules 
globose-conical,  glabrous,  long-pedicelled ;  style  very  short  or  obsolete, 
stigmas  notched.  Denver,  Colorado  (823).  From  Utah  to  Missouri;  fre- 
quent along  the  Platte ;  northward  to  Red  River  and  eastward  to  the  shores 
of  Lake  Erie.  In  aspect  very  unlike  8.  nigra,  and  in  fact  more  frequently 
mistaken  for  8.  lucida.  The  broad  leaves,  being  supported  by  long  and 
slender  petioles,  are  moved  by  the  slightest  breeze,  displaying  in  rapid, 
fluttering  succession  their  conspicuous  white  under  surfaces,  thus  producing 
an  effect  in  striking  contrast  with  the  changeless,  soft  light  reflected  from 
masses  of  the  foliage  of  8.  nigra  when  swayed  gently  by  the  wind. 

Salix  longipolia,  Muhl. — Santa  F^,  N.  Mex.,  Denver,  Colo.,  June 
(822). 

Salix  rostrata,  Richards.  {8.  livida,  Wahl.,  var.  occidentalism  Gray. 
8,  vaganSj  var.  rostrata,  Anders.) — South  Park  (821);  Georgetown  (number 
826  in  part);  Arizona. 

Salix  Nov^  Anglic,  Anders.,  var.  pseudo-cordata,  Anders.  (SaL 
Monogr.  161,  and  DC.  Prod.  16,  2,  253). — Leaves  oblong-lanceolate,  acute 
or  acuminate,  the  earliest  obovate- oblong  and  somewhat  obtuse,  closely 
and  slightly  serrulate  or  crenate,  bright  green  and  glabrous  on  both  sides, 
reticulate-veined,  the  young  drying  black,  stipules  on  vigorous  shoots  large, 
semicordate,  on  twigs  and  flowering  branches  small  or  none ;  aments  short, 
oblong-cylindrical,  about  T  long,  densely  flowered,  at  first  wi'apped  in  the 

*  For  the  elaboration  of  this  geuns  I  aiu  indebted  to  Mr.  M.  S.  Bebb,  who,  more  than  any  other 
American,  is  placing  our  knowledge  of  this  most  difficult  group  on  a  satisfactory  bast?. 
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leaves  of  the  short  peduncle;  scales  obovate,  black,  villous  with  white  hairs; 

capsules  conic-rostrate,  glabrous;  pedicels  about  twice  the  length  of  the 

nectary;    style  medium-sized,  pale,  stigmas  entire,   erect.      South  Park, 

Colorado  (825)  ;  also  Georgetown  (826  in  part).     Differs  from  8.  cordutu  in 

the  more  compact  aments,  subsessile  capsules,  and  leaves  green  on  both 

sides  and  slightly  crenate — not  glandular-serrate.     Apparently  a  common 

willow  in  the  Rocky  Mountains  of  Colorado,  having  been  collected  there 

by  Hall,  Greene,  Porter,  Patterson,  Brandegee,  and  others.     Under  the 

inappropriate  name  of  8.  Novcb  Anglice  (for  British  American),  Professor 

Andersson  has  arranged  a  series  of  forms,  intermediate,  as  it  were,  between 

our  8.  cordata  and  8.  Myrsinites  of  Northern  and  Arctic  Europe  and  Asia, 

probably  including  several  good  species,  which,  with  better  material,  may 

hereafter  be  separated. 

Salix  deseetorum,  Richardson  (DC.  Prod.  16,  2,  281;  Porter,  Fl.  Col. 
128). — ^Leaves   narrowly  oblong,    rigid,    more   or  less  whitish-tomentose 

beneath;  aments  very  short,  subglobose,  densely  flowered;  scales  pale 
rose-color,  densely  white  villous;  capsules  ovate-conical,  white-woolly, 
sessile;  style  2-parted,  brown.  A  low,  scraggy,  much  branched  shrub, 
rising  to  the  height  of  two  or  three  feet,  or  even  more,  when  it  descends 
into  the  valleys. — South  Park,  Colorado,  June  (819,  829).  To  this  species 
should  be  referred  Hall  &  Harbour's  No.  523  (very  similar  to  Drummond's 
No.  657)  and  most  of  the  so-called  8.  glaiica  of  the  Colorado  Mountains. 

Salix  Wolfii,  Bebb,  sp.  nov. — Leaves  oblanceolate,  or  the  lower 
narrowly  oblong,  acute,  entire,  silky  when  young,  with  a  tendency  to 
blacken  in  drying,  at  length  smooth,  rigid,  and  green  on  both  sides; 
stipules  none;  aments  small,  subglobose  (less  than  J'  long),  densely 
flowered,  scarcely  peduncled,  with  3-4  bracts  at  base,  which  exceed  in 
length  the  mature,  fertile  ament;  scales  obtuse,  black,  very  sparingly  villous ; 
capsules  conical,  from  an  ovate  base,  pointed,  glabrous,  subsessile,  greenish 
or  dull  red ;  pedicels  barely  equalling  the  gland ;  style  slender,  greenish 
or  dull ;  stigmas  small,  bifid  or  entire. — South  Park,  Colorado  (820,  824, 
828 ;  also  collected  by  Dr.  Parry  on  Wind  River,  263,  in  Captain  Jones's 
Wyoming  Expedition,  1873).  Resembles  the  foregoing  in  habit  and  in 
the  form  of  the  leaves  and  aments,  but  distinguished  by  the  perfectly 
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smooth,  reddish  capsules,  the  black,  scantily  villous  scales,  and  the  leaves 
colored  alike  on  both  sides ;  aments  somewhat  as  in  S.  Nova  Anglue,  var. 
pseudo-myrsinites^  Anders.,  but  that  has  beaked  capsules  and  glabrous, 
crenate  leaves,  which  are  membranous  in  texture  and  prominently  reticu- 
late-veined. 

Salix  reticulata,  L,  (Watson,  vol.  v.  King's  Report,  p.  327 ;  Porter, 
n.  Col.  128).— Half  Moon  Creek,  Colorado,  at  13,000  feet  elevation  (830). 

PoPDLUS  MONiLiFERA,  Ait. — ^Nevada. 

PopuLUS  BALSAMiFERA,  L.,  var.  ANGUSTiFOLiA,  Watson. — ^Nevada  and 
Utah,  and  San  Luis  Valley  and  Denver,  Colo.  (833,  834).  Var.  candicanSy 
Gray,  Colorado  (835). 

PopuLUS  TREMULoiDES,  Michx. — Sau  Francisco  Mountains,  Arizona; 
also  South  Park,  Colorado  (832). 

PopuLUS  ANGULATA,  Ait. — Denver  (831). 

EUPHORBIACE-ZE. 
By  Dr.  George  Engelmai^. 

Croton  CORYMBUL08U8. — Many  erect  stems  from  a  ligneous  base,  a 
span  to  a  foot  high,  simple  below,  branching  upward ;  stipules  subulate, 
deciduous ;  petioles  about  half  as  long  as  the  oval  or  oblong,  mostly  acutish, 
leaves,  which  are  f-lj'  long,  the  lowest  ones  broader  and  shorter  and  often 
acutish  at  base,  all  triplinerved  at  base,  penninerved  upward,  whitish  below, 
greenish-gray  above;  stellate  hairs  slightly  united  to  scales  above,  almost 
free  and  loose  below;  inflorescence  short,  loose-flowered,  corymb-like,  6-8'' 
wide,  mostly  monoecious;  pedicels  2-3"  long,  much  longer  than  the 
flowers;  male  flowers  with  5  spatulate  or  lanceolate  bearded  petals  alter- 
nating with  the  5  lobes  of  the  disk;  6-13  stamens  with  bearded  filaments; 
female  flowers  mostly  apetalous ;  styles  bifid  to  below  the  middle  or  usually 
to  the  base,  and  together  with  the  ovary  and  the  oblong  (3''  long)  capsule 
stellate  scaly;  seeds  linear-oblong,  2"  long,  delicately  punctate-reticulate. — 
Camp  Bowie,  New  Mexico,  Rothrock,  1874  (506).  Through  Western 
Texas  (Wright,  641, 1805)  into  Mexico  (Saltillo  and  Buena  Vista,  Gregg,  71, 
288).  This  species  was  first  described  by  Torrey  in  Bot.  Mex.  Boundary, 
p.  194,  under  the  name  of  C.  lAndheimeriantiSj  in  which  Miiller,  DC.  Prod. 
15,  2,  579,  followed  him.     But  Scheele's  plant  thus  named  and  described  in 
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Linnsea,  25,  580,  is  an  annual,  mistaken  by  him  for  a  shrub,  which  was 
collected  by  Lindheimer  near  New  Braunfels,  Tex.,  in  1846,  and  distributed 
in  his  sets  under  No.  526,  and  lately  rediscovered  along  a  railroad  in  the 
Indian  Territory  by  G.  D.  Butler.  This  plant  was  by  Miiller  taken  for 
Nuttall's  C.  eUiptictiSj  from  Saint  Louis,  which  is,  however,  identical  with  C. 
monanthogymiSj  Michx.,  and  in  Gray's  Manual,  ed.  5,  438,  the  same  species 
was  again  described  as  0.  ewtrigynus. 

Cboton  Texensis,  Miill.  I.  c.  692. — ^An  annual,  erect,  dioecious  plant  of 
the  southwestern  plains,  Texas  and  New  Mexico,  1-3°  high,  canescent  or 
greenish-gray  (when  it  is  C.  virenSj  Miill.  I  c.  690),  with  linear-oblong  leaves 
2 J'  long  on  petioles  4" J'  ^ongj  without  any  glands;  stellate  hair  free,  not 
scaly;  flowers  apetalous;  stamens  usually  10-13 ;  filaments  hairy;  styles 
twice  or  thrice  2-cleft  at  base,  and,  like  the  capsides,  stellate-canescent;  seeds 
orbicular-ovate,  somewhat  compressed,  with  a  small  deciduous  caruncula 
below  the  apex. — Santa  F4,  N.  Mex.,  Rothrock,  1874  (37),  originally 
described  by  Nuttall  as  C.  muricattiSy  a  name  already  preoccupied.  Hen- 
decandra  TexensiSj  Klotzsch,  and  H.  multifloray  Torr.,  are  other  synonyms 
for  this  plant  NuttalPs  name  refers  to  the  curious  knobs  or  almost  spines 
on  the  capsule,  which  are  covered  with  prominent  tufts  of  stellate  hairs. 
The  styles  are  twice  or  often  three  times  cleft,  so  that  there  are  12  to  24 
stigmas. 

AcALYPHA  LiNDHEiMEET,  Milll.  I.  c.  875. — Many  weak,  ascending,  downy 
stems  from  a  thick  ligneous  root,  a  span  to  a  foot  high,  branching  from  the 
base :  leaves  lanceolate-ovate,  acute  at  both  ends,  serrate  upward,  hairy, 
on  short  petioles,  lower  ones  broader  and  shorter ;  slender,  dense-flowered, 
terminal  spikes  2-3'  long,  staminate  upward ;  shorter  spikes  from  the  upper- 
most leaf-axils ;  bracts  oval,  deeply  dentate;  styles  divided  into  many  very 
slender,  long-protruding,  red  branches. — Ash  Creek,  Arizona,  Rothrock, 
1874  (299),  and  through  New  Mexico  to  Western  Texas. — Very  near  the 
Mexican  A.  pJdeoideSj  Cav.,  with  which  Torrey,  Bot.  Mex.  Bound.  199,  was 
inclined  to  unite  it.  The  slender  spikes  with  the  delicate  bright  red  fringes 
give  the  plant  a  very  elegant  appearance. 

Jatropha  macbobhiza,  Benth.  PL  Hartw.  8;  Miill.  I  c.  1087,  var. 
SEPTEMFIDA. — Stcms  a  Span  to  a  foot  high,  glabrous,  very  leafy ;  leaves 
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glabrous,  with  the  nerves  of  the  upper  surface  puberulent,  cordate,  with  an 
acute  sinus,  broader  than  long,  divided  about  f  or  more  into  7  ovate  or 
ovate-lanceolate,  incisely  dentate,  aristate  lobes ;  stipules  (2-3"  long)  seta- 
ceously  divided;  petioles  about  J-|  the  length  of  the  leaf;  cymes  densely 
many-flowered,  short-peduncled,  somewhat  puberulent,  with  subulate-seta- 
ceous, entire,  or  the  lower  ones  setaceously  ciliate,  bracts ;  sterile  flowers 
i'  long,  with  lanceolate,  aristate,  usually  entire  calyx-lobes,  half  as  long  as 
the  spatulate  petals ;  5  (or  rarely  6)  exterior  and  3  longer  interior  stamens, 
all  united  to  about  half  their  length,  bearing  equal,  linear-oblong  anthers; 
calyx-lobes  of  fertile  flowers  broader,  larger,  spinulose-dentate ;  styles  3,  each 
with  2  oblong  stigmas;  capsule  obtusely  triangular,  oblong,  ^'  or  more  long; 
seeds  linear-oblong  (4-5'  long),  with  a  large  hoodlike,  cut-fringed  caruncle. — 
Sulphur  Springs,  Arizona,  Rothrock,  1874  (546),  and  to  Southern  New 
Mexico  and  Chihuahua,  Wislizenus.  Leaves  in  the  smallest  specimens 
(Wislizenus,  Chihuahua)  2'  long  by  2^'  wide,  in  Rothrock's  largest  6'  by 
8',  always  with  7  lobes  and  usually  with  2  smaller  additional  ones  at 
base.  Evidently  a  form  of  the  Mexican  J.  macrarhiza,  and  with  the  same 
curious  caruncle  of  the  seed,  distinguished  by  the  longer  petioles,  the  much 
more  deeply  divided  leaves,  with  more  numerous  and  more  deeply  cut- 
toothed  lobes,  and  an  acute  (not  wide  or  truncate)  sinus  Torrey's,  J.  mtd' 
tifidaj  Bot.  Mex.  Bound,  p.  198  (not  Linn.),  is  evidently  the  same  thing,  as 
nlready  suggested  by  the  author  himself,  and  probably  nearer  Bentham's 
type  than  our  plant,  as  the  leaves  are  said  to  be  only  3-5-lobed. 

Euphorbia  (Anisophyllum)  albomarginata,  Torr.  &  Gray  in  Pacif. 
R.  R.  Report,  2,  174;  Bot.  Mex.  Bound.  186 ;  Boissier  in  DC.  Prod.  15,  2, 
30. — A  prosti'ate,  much  branched,  glabrous,  glaucous  perennial,  with 
orbiculate-cordate,  entire,  rather  fleshy  leaves  (2-3"  wide)  and  conspicuous, 
triangular,  membranaceous,  whitish  stipules ;  involucres  axillary,  solitary, 
or  sometimes  crowded  into  foliaceous  cymules,  broadly  campanulate  with 
conspicuous,  white,  transverse,  entire  or  undulate  appendages  of  the  glands ; 
capsules  triangular ;  seeds  reddish-gray,  linear  or  oblong,  smooth  or  some- 
times very  slightly  undulate. — Zufli,  Rothrock  (173  in  part),  1874,  to  Fort 
Tejon,  California  (274),  1875,  and  generally  from  Western  Texas  to  South- 
ern California  and  into  adjoining  Mexico.     A  very  distinct  species,  easily 


CATALOGUE.  245 

recognized  by  its  glaucous  color  and  whitish  stipules  and  white  append- 
ages. In  Arizona  it  is  called  "  Rattlesnake-weed  ",  as  its  acrid  juice  is  con- 
sidered an  antidote  against  the  venom  of  that  reptile.  In  Mexico,  to  this, 
as  well  as  to  other  allied  species,  known  under  the  name  of  Gohndrinaj 
great  medicinal  virtues  are  ascribed. 

Euphorbia  (Anisophyllum)  flagellifoemis,  Engelm.  in  Hayden's 
Bull.  Geol.  and  Geog.  Surv.  Terr.  2,  No.  3,  243.  JE.  petaloidea,  var. 
flageUiformis,  Engelm.  in  Bot.  Mex.  Bound.  185.  JE.  zygophylloides,  var. 
flo,gelliformis,  Engelm.  in  Boiss.  Z.  c.  29  — A  glabrous  annual,  with  prostrate 
or  ascending  branches  a  span  to  a  foot  long ;  linear  or  oblong-linear  entire 
leaves,  acutish  at  both  ends,  4-6''  long,  V  wide ;  conspicuous  triangular 
incised  stipules  and  alternate  loose-flowered  leafy  corymbs;  involucres 
broadly  campanulate,  with  2-4  large,  concave,  narrow-margined  or  inap- 
pfendiculate  glands ;  broad  triangular  capsule;  smooth  gray  seeds  thick 
and  short,  triangular,  acute. — Camp  Goodwin,  Gila  Valley,  Arizona,  Roth- 
fock  (339),  1874.  Apparently  a  common  plant  in  the  sandy  valleys  of  the 
Rio  Grande  (Wright,  Brandegee)  and  Gila,  biit  very  rarely  collected.  Dr. 
Rothrock's  specimens  have  a  ligneous,  very  stout,  tapering  root  3''  in  diam- 
eter, with  many  stems  (1-1^''  thick)  from  the  neck,  just  as  we  sometimes  see 
other  annual  Anisophylla,  E.  hypericifolia  among  them,  so  that  they  simulate 
and  actually  become  perennials;  real  perennials,  however,  such  as  the 
next  species,  have  cylindric  or  tuberous  roots,  usually  with  slender  and 
even  filiform  bases  to  the  stems,  which  are  buried  beneath  the  surface. 
The  slender  leaves  and  the  short,  leafy,  alternate  flowering  branchlets,  much 
shorter  than  the  interaodes  of  the  elongated  stems,  characterize  this  species 
at  once.  Like  the  Califomian  E.  ocellata,  it  is  distinguished  by  large  cup- 
shaped  glands,  usually  less  than  four  in  number,  and  scarcely  or  not  at 
all  margined. 

Euphorbia  (Anisopyhllum)  Fendleri,  Torr.  &  Gray,  Pacif  R.  R. 
Rep.  2,  175;  Bot.  Mex.  Bound.  186  ;  Boiss.  I.  c.  38;  E.  rupkola^  Scheele, 
not  Boiss.— Glabrous ;  many  suberect  or  ascending,  short,  rigid  stems  of  a 
finger's  length  from  a  perennial  root ;  thick  leaves,  obliquely  triangular- 
ovate  to  lanceolate,  1-2  J"  long,  entire,  often  reddish ;  stipules  subulate  or 
somewhat  lanceolate;    involucres  in  terminal  and  lateral  leafy  cy mules; 
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glands  with  narrow  or  with  longer,  sometimes  triangular,  entire  or  dentate 
or  lobed,  greenish  or  reddish  appendages,  or  without  any ;  seeds  quadran- 
gular-oblong, undulate  and  scrobiculate. — Santa  F^,  Rothrock  (13),  1874; 
number  1003  is  the  same  from  Arizona.  Not  rare  from  Western  Texas, 
through  New  Mexico  and  Southern  Colorado  to  Arizona.  A  diminutive, 
suberect  bush  of  many  stems  and  branches,  very  variable  in  the  width  of 
its  leaves,  but  readily  recognized  by  the  characters  enumerated. 

Euphorbia  (Anisophyllum)  polycarpa,  Benth.  Bot  Sulph.  50;  Bot 
Mex.  Bound.  186 ;  Boiss.  I  c.  44. — A  perennial,  often  flowering  in  the  first 
year  as  an  annual,  prostrate  or  erectish,  glabrous,  sometimes  pubescent 
(or  even  tomentose  in  a  variety),  with  orbicular-cordate  or  oblong  entire 
leaves,  always  with  linear,  delicately  ciliate  stipules ;  involucres  axillary, 
rarely  crowded  into  few-flowered  cymes ;  appendages  of  the  dark  red  (or, 
when  dry,  black)  glands  large  and  conspicuous,  or  smaller;  seeds  gray- 
reddish,  linear-oblong,  quadrangular,  smooth  or  slightly  undulate.  The 
typical,  large-flowered,  glabrous  form  is  found  principally  along  the  Pacififc 
coast  from  Cape  St.  Lucas  to  the  southern  part  of  the  State  of  California ; 
inland,  and  especially  in  the  California  Desert  and  up  the  Gila,  where  Dr. 
Rothrock  collected  it  in  1874,  a  larger,  wide-spreading,. very  much  ramified 
form  is  found,  with  smaller,  glabrous  or  pubescent,  oblong  or  oblong-linear 
leaves  J-l^  long,  with  smaller  involucres,  very  small,  almost  or  entirely 
inappendiculate  glands,  and  very  short  styles,  but  seeds  of  the  same  size 
and  form  as  in  the  type.  The  stipules  of  all  forms  are  alike,  linear,  entire, 
minutely  ciliate.  U.  micromeray  Boiss.  I.  c.  44,  seems  identical  with  this 
last  form,  and  we  will  have  tx)  consider  JE.  melanadenittj  Torr.  Pacif  R.  R 
Rep.  4,  135,  as  a  tomentose  variety,  as  suggested  by  S.  Watson ;  an  inter- 
mediate form  is  E.  cinerascens,  Engelm.  Bot.  Mex.  Bound.  186. 

Euphorbia  (Anisophyllum)  serpyllifolia,  Pers.  Ench.  2,  14;  Boiss. 
I.  c.  43;  Gray,  Man.  432;  JE.  incequilatera,  Engelm.  Bot.  Mex.  Bound.  187; 
not  Sonder. — Zuni,  Rothrock,  1874  (173).  An  extremely  variable  species, 
but  readily  recognized  by  its  glabrous,  obovate  leaves,  acute  at  the  unequal 
base,  broader  and  serrulate  at  the  rounded  tip;  stipules  setaceously  divided; 
involucres  in  lateral  leafy  clusters ;  seeds  gray,  linear,  acutely  4-angled, 
slightly  wrinkled  or  pitted.     The  closely  allied  E.  glyptospermay  Engelm., 
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may  always  be  distinguished  by  the  broad  semicordate  base  of  the  leaves, 
the  lower  half  of  which  is  protracted  and  almost  auriculate,  and  by  the 
sharply  cross -ribbed  and  at  the  angles,  notched  seeds.  The  form  collected 
at  Zuiii  is  suberect,  nearly  a  span  high,  with  leaves  more  sharply  serrate 
than  usual,  and  more  distinctly  rugose. 

Euphorbia  (Anisophyllum)  pediculifera,  Engelm.  Bot.  Mex.  Bound. 
186 ;  Boiss.  I  c.  48. — Plant,  pale  dull  green,  covered  with  a  short,  scanty 
pubescence ;  many  prostrate  stems  from  a  perennial  root,  a  span  to  a  foot 
long;  leaves  rather  large  (6''  long  or  more),  oblique,  oblong,  obtuse, 
entire;  small  stipules  triangular-subulate;  involucres  in  few-flowered, 
lateral,  leafy  cymes;  glands  with  broad,  dentate  appendages;  capsules 
canescent ;  seeds  oblong,  angular,  strongly  marked  with  4  deep  transverse 
grooves,  deeply  notched  on  the  edges. — Cienega,  near  Tucson,  Ariz., 
Rothrock,  1874  (576).  A  native  of  our  extreme  Southwest,  from  Arizona 
to  Southern  California  and  into  adjoining  Mexico;  well  marked  by  its 
larger,  dull  grayish-green  leaves,  and  especially  by  the  (for  the  section) 
large,  deeply  grooved  and  notched  seeds,  which  curiously  simulate  some 
insect 

Euphorbia  (Anisophyllum)  hypericifolia,  Linn. ;  Bot  Mex.  Bound. 
188;  Gray,  Man.  432. — ^Two  forms  were  collected  by  Dr.  Rothrock  in  1874. 
The  common  form  (672)  from  Camp  Crittenden,  Southern  Arizona,  is  that  of 
the  States,  called  JE.  Presliiy  Guss.,  Boiss.  I.  c.  22,  glabrous,  with  rather  small, 
blackish,  much  cross-wrinkled  seeds  The  other  form  (720),  from  Camp 
Lowell,  Southern  Arizona,  has  seeds  larger  than  the  last,  in  size  between 
those  of  ^.  JBrasUiensiSy  Lam.,  and  the  large-seeded  JE.  JBahiensis,  Boiss., 
and  in  form  similar  to  them ;  all  of  these  have  thick,  short,  almost  ovate- 
cubic,  black  seeds,  with  few  prominent  tubercles  arranged  in  about  2  inter- 
rupted transverse  ridges.  Our  plant  is  nearly  glabrous ;  leaves  very  pale 
below,  with  long,  sparse  ciliae  on  the  upper  edge  neai*  the  base. — The 
diflFerent  species  allied  to  JE.  hypericifolia  require  further  study,  as  it  is  a 
mooted  question  whether  the  pubescence  of  the  plant  and  even  that  of  the 
capsules,  and  the  size,  the  color,  and  the  markings  of  the  seed,  constitute 
here  specific  diflFerences.  If  they  do  not,  then  we  have  here  one  of  the 
most  polymoiphous  species,  spread  over  all  the  warmer  countries  of  the 
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globe,  ana  most  diflScult  to  define  by  floral  and  carpological,  but  easily- 
recognized  by  the  vegetative  characters. 

Euphorbia  (Poinsettia)  cuphospekma,  Boiss.  I.  c.  73 ;  E.  dentata^  var. 
cuphosperma^  Engelm.  Bot.  Mex.  Bound.  190. — A  slender,  erect  annual,  1-1^° 
high,  simple  or  with  few  erect  branches,  nearly  glabrous,  with  few  bristly 
hairs ;  leaves  lance-linear,  1-2'  long,  upper  involucral  ones  longer  and  a 
little  wider,  but  scarcely  discolored  at  base,  all  entire  or  with  a  few  teeth 
on  the  revolute,  scabrous  margins ;  the  large  involucres  in  loose  clusters, 
deeply  campanulate,  with  1  or  2,  rarely  more,  slender,  almost  tubular  glands ; 
seeds  short  and  thick,  triangular,  truncate  at  base,  cross-ridged  and  tuber- 
culate,  with  a  minute  caruncle. — Cienega  (Creek),  Arizona,  near  Tucson, 
Rothrock,  1874  (577). 

A  rare  plant,  found  only  once  before,  by  Wright,  mistaken  by  me  for 
a  form  of  E.  dentata^  but  well  distinguished  from  that  species  (which  extends 
far  into  Mexico)  by  its  involucres  and  seeds.  E.  dentata  has  much  smaller 
turbinate  involucres,  with  broad  glands,  and  smaller  ovate  or  subglobose, 
minutely  tuberculated  seeds. 

Euphorbia  (Tithymalus)  dictyospefma,  Fisch.  &  Mey.;  Boiss.  I  c.  135; 
Gray,  Man.  434. — Camp  Grant,  Arizona,  Rothrock  (370),  1874. 

EuPHOBBiA  (Tithymalus)  campestris,  Cham.  &  Schlecht,  Linn. 
1830,  84;  Boiss.  I  c.  146;  E.  esulceformisy  Schauer,  Linn.  1847,  729;  Bot. 
Mex.  Bound.  192. — Several  erect  stems,  1-1^°  high,  from  a  stout  perennial 
root;  glabrous  leaves  linear-lanceolate;  lower  branches  sterile  with  nar- 
rower leaves,  upper  ones  flower-bearing ;  terminal  umbel  5-rayed ;  exterior 
floral  leaves  ovate-lanceolate,  interior  ones  shorter,  but  all  longer  than  wide ; 
involucres  turbinate-campanulate,  on  pedicels  of  nearly  their  own  length ; 
glands  semilunate,  with  short  horns ;  styles  longer  than  the  ovary,  united 
at  base,  bifid  upward ;  seeds  ovate,  gray,  marked  with  irregular,  shallow, 
dark  impressions. 

Willow  Spring,  Arizona,  Rothrock,  1874  (213);  and  southward  and 
southwestward  throughout  Mexico. — The  narrow  leaves,  especially  on  the 
sterile  branches,  and  the  narrow  floral  leaves,  distinguish  this  species  from 
its  allies  in  the  Southwest,  and  approach  it,  in  habit  at  least,  to  the  Euro- 
pean E.  Esula. 
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SAURURE^. 

Anemopsis  Califobnica,  Hook. — New  Mexico,  Arizona,  and  Nevada 
(554,  88).     This  is  the  Yerba  de  Mansa  of  the  Mexican  population. 

JUGLANDE^. 

JuGLANS  Califoenica,  Watson  (Proc.  Amer.  Acad,  x,  p.  349). — Floccose- 
tomentose  or  glabrous;  leaflets  5-8  pairs,  oblong-lanceolate,  usually  tapering 
upward  to  a  point,  somewhat  falcate,  obscurely  crenate-serrate,  2-3'  long; 
*'male  aments  4-8'  long,  often  in  pairs;  sepals  acute  or  obtuse,  veined,  1^'' 
long;  stamens  30-40,  the  anthers  a  line  long,  with  the  apex  of  the  connective 
very  short  and  bifid;  fruit  globose-,  slightly  compressed,  f-l'  in  diameter: 
nut  shallowly  sulcate,  the  walls  rather  thin  and  with  two  broad  cavities 
upon  each  side  {J.  rupestrisy  var.  major y  Torr.  in  Sitgreaves's  Report,  p.  171,  t. 
16)."  From  the  imperfect  character  of  my  own  material,  I  have  had  to 
quote  the  above  largely  from  Mr.  Watson's  description.  Tree  20  feet  high, 
and  bark  somewhat  resembling  that  of  the  White  Walnut. — Southern  Ari- 
zona, at  5,500  feet  (No.  276). 

CUPULIFER^. 

By  Db.  Geobge  Engelmann. 

QuERCUs  undulata,  Torr.  Ann.  Lye.  N.  Y.  2,  p.  248,  t.  4 ;  Engelm.  in 
Trans.  St.  Louis  Acad.  3,  382,  392.— A  scrubby  White  Oak  of  the  Rocky 
Mountains  and  through  Arizona,  with  annual  maturation,  very  variable  in 
foliage,  and  to  some  extent  also  in  stature  and  habit;  leaves  from  3-4'  to  V 
or  less  in  length,  bluntly  lobed  or  even  pinnatifid  to  spinous-dentate  or 
entire,  deciduous  to  persistent,  always  downy  below,  at  last  glabrate  above; 
anthers  6-8,  small,  glabrous;  stigmas  sessile  or  on  short  styles;  acorns  sub- 
sessile,  or  on  shorter  or  longer  peduncles;  cups  deep,  scales  generally  tumid, 
nut  oblong,  sometimes  elongated,  sweet. 

Var.  Gambelii,  Engelm.  I  c;  Q.  Gambeliij  Nutt. — A  bush  or  small  tree, 
with  larger,  bluntly  lobed  (lobes  often  retuse  or  notched),  dark  green, 
deciduous  leaves,  and  commonly  larger  elliptic  nuts,  in  deep,  strongly 
tuberculated  cups. — Collected  by  the  different  Expeditions  over  the  whole 


250  BOTANY. 

territory.      A  tree  20-30   feet  high,  at  Willow  Spring,  Arizona,  at  an 
altitude  of  7,500  feet,  Rothrock  (252),  1874. 

Var.  PUNGENS,  Engelm.  I.  c;  Q.  pungens^  Liebm. — Shrubby,  leaves 
much  smaller,  often  only  I'  long,  of  paler  color  and  rigid  coriaceous  texture, 
spiny-dentate,  often  somewhat  persistent;  acorns  smaller,  mostly  elongated, 
with  tomentose,  scaly,  usually  less  knobby  cups.  Collected  throughout 
Arizona  by  the  different  Expeditions. 

Var.  OBLONGATA ;  Q.  oblongifoliaj  Torr.  Bot.  Mex.  Bound  206,  not  Bot. 
Sitgr. — Shrub  or  small  tree  with  small  (1-1^'  long),  oblong,  more  or  less 
entire,  pale,  coriaceous  leaves,  smooth  and  shining  above,  scarcely  reticulate 
below;  acorns  long-peduncled. — On  the  Mesa  south  of  Black  River,  Arizona, 
and  in  Rocky  Canon,  Arizona,  Rothrock  (292),  1874.  A  form  of  this,  var. 
grandifoliay  Engelm.  I.  c,  with  leaves  3-5'  long,  and  peduncles  2-3'  in  length, 
occurs  occasionally  from  Southern  Colorado  to  Arizona. 

Var.  GRISEA,  Engelm.  I.e.;  Q.griseUj  Liebm. — With  similar-shaped,  entire 
or  irregularly  dentate,  very  thick  leaves,  often  cordate  at  base,  below 
strongly  reticulate,  and,  like  the  branchlets,  yellowish  pubescent,  with  lar- 
ger, subsessile  or  short-peduncled  acorns.  A  bush  or  small  tree,  20°  high.— 
Camp  Apache,  Dr.  Girard,  Gr.  K.  Gilbert,  and  at  Camp  Bowie,  Rothrock 
(508),  1874.     This  form  evidently  connects  with  the  next  species. 

QuERCUS  BETicuLATA,  H.  B  K. — ^A  shrubby  White  Oak,  with  coarse, 
persistent,  short-petioled,  obovate  leaves,  cordate  at  base,  broader  and 
obtuse  above,  repandly  spinous-dentate,  strongly  reticulate,  and  below,  ^ 
together  with  the  branchlets,  fulvous-tomentose,  sparsely  stellate-hairy 
above;  fruit-peduncles  about  half  as  long  as  the  leaves  or  shorter,  beaiing 
one  to  several  acorns  in  deep,  strongly  tuberculate  cups. — On  Mount  Gra- 
ham, Arizona,  at  9,500  feet  altitude,  Rothrock,  1874  (759).  A  shrub,  2-4 
feet  high,  with  leaves  2'  long  and  1  J'  wide.  It  agrees  perfectly  with  the 
Mexican  forms,  which,  however,  seem  to  make  large  trees,  often  with  larger 
leaves;  the  leaves  of  the  previous  year  are  found  to  be  persistent  even  as 
late  as  September. 

QuERCUS  Emobyi,  Torrey,  Bot.  Emory's  Exped.  1848,  151,  t.  9,  not  of 
Bot.  Mex.  Bound.;  Engelm.  I.  c.  382  and  394;  Quercus  Jiastata,  Liebm. — ^A 
shnibby  or  arborescent  Black  Oak,  with  rough,  black  bark,  and  dark-green 
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foliage,  downy  when  young,  glossy  and  almost  glabrous  when  old,  and 
persistent  until  the  new  leaves  have  come  out;  branchlets  downy;  leaves 
coriaceous,  1^2 J'  long,  5-9''  wide,  on  very  short,  downy  petioles,  lanceo- 
late with  a  cordate  or  (by  the  two  lowest  teeth  spreading)  hastate  base, 
tapering  to  a  sharp  point,  repandly  spinous-dentate  or  rarely  entire;  stami- 
nate  flowers  with  4-5  large  anthers,  pistillate  ones  with  long,  recurved  styles ; 
sessile  fruit  maturing  in  the  first  year;  cup  hemispherical,  with  brown, 
triangular,  obtuse,  almost  flat  scales,  and  covering  about  ^  of  the  oblong, 
long-pointed  nut. — Rocky  Cafion,  Arizona,  Rothrock,  1874  (287).  Extends 
through  Arizona  and  New  Mexico  to  Western  Texas.  Botanically  a  most 
interesting  species,  as  it  combines  many  characters  of  the  White  Oaks,  viz., 
the  annual  maturation  and  especially  the  position  of  the  abortive  ovules  at 
the  base  of  the  nut,  with  characters  of  the  Black  Oaks,  viz.,  the  black  bark 
and  coarse  wood,  the  small  number  and  lai'ge  size  of  the  stamens,  the 
long,  recurved  styles,  and  the  tomentose  inner  coating  of  the  shell;  the 
leaves  show,  as  they  do  in  many  Black  Oaks,  a  stronger  reticulation  on 
the  upper  than  on  the  lower  side. 

QuEBCUS  HYPOLEUCA,  Engelm.  I.  c.  p.  384 ;  Q.  confertifoUa,  Ton\  Bot. 
Mex.  Bound.  207,  not  H.  B.  K. — An  evergreen  Black  Oal^,  with  annual 
maturation  of  fruit,  forming  a  middle-sized  tree,  with  dark,  rough  bark; 
leaves  coriaceous,  lanceolate  or  oblong-lanceolate,  tapering  into  a  short 
petiole,  2-3y  long,  ^-V  wide,  revolute  on  the  margin,  entire  or  with  a  few 
broad  teeth  toward  the  tip,  glabrous  and  shining  above,  white-tomentose, 
witK  smoother  and  darker  ribs  below;  4  glabrous  anthers  in  the  5-lobed 
calyx;  styles  recurved;  acorns  sessile  or  short- peduncled;  cup-scales  ovate- 
triangular,  obtuse,  bright  brown. — Sanoita  Valley,  Southern  Arizona,  at 
7,000  feet  altitude,  Rothrock,  1874  (653);  also  found  on  the  San  Francisco 
Mountains.  A  very  conspicuous  and  as  yet  little  known  species,  which  Dr. 
Rothrock  found  30  feet  high  and  1  foot  in  diameter. 

LORANTHACE^. 
By  Db.  George  Engelmann. 

Phoradendron  flavescens,  Nutt. — The  collection  contains  a  number 
of  specimens,  which  represent  two  distinct  forms,  different  from  the  com- 
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mon  Eastern  type.  The  first  may  be  characterized  as  var.  macrophyUumj 
wth  large  orbicular-obovate,  glabrate  leaves,  only  in  the  young  state  with 
an  evanescent  pubescence,  1^-2^'  long,  3-  and  often  5-nerved ;  staminate 
spikes  unusually  thick,  with  4  or  6  short  joints,  each  with  10-40,  compara- 
tively large,  pubescent  flowers. — ^They  grow  on  soft  woods  (Ash,  Willow, 
Poplar,  Sycamore,  and  Sapindus)  on  the  Gila  and  Bonita  Rivers,  and 
extend  into  Southern  California,  G.  K.  Gilbert,  Dr-  Rothrock. 

Var.  VILLOSUM  (Phor.  villosum^  Nutt),  with  woolly,  obovate,  and  var. 
OBBicuLATUM,  with  rouTuled,  pubescent  leaves,  are  found  on  hard  woods, 
principally  on  Oaks,  in  Oregon,  California,  Arizona,  and  southeastward. 
On  the  mountains  about  Camp  Apache,  Arizona,  they  grow  on  diflFerent 
varieties  of  Quercv^s  undiclata. 

Phoradendbon  Californicum,  Nutt.  PL  Gambel.  p.  185. — Slender, 
terete,  much  branched,  leafless  stems,  1-2°  long,  bearing,  in  the  axils  of 
the  opposite,  connate,  acute,  spreading  scales,  numerous  short,  pubescent, 
1-  or  few-jointed  spikes,  each  joint  with  2-6  flowers ;  staminate  flowers 
with  oblong  anthers,  the  cells  opening  longitudinally. — ^Arizona  and  South- 
em  California,  G.  K.  Gilbert,  Dr.  Rothrock,  on  Mimosece^  Larrea^  and  a 
few  other  shrubs. 

Phoradendbon  juniperinum,  Engelm.  PL  Fendl.  p.  58. — Half  a  foot 
to  a  span  high,  densely  branched ;  small,  obtusish  leaf-scales  ciliate ;  stam- 
inate spikes  very  short,  mostly  with  a  single  6-8-flowered  joint,  pistillate 
ones  with  only  two  opposite  flowers. — Common  on  different  species  of  Juniper 
throughout  Arizona  and  in  the  adjacent  districts ;  collected  by  all  the  diflFer- 
ent Expeditions.  The  short  joints  are  so  fragile  that  the  dried  specimens 
easily  break  up. 

Arceuthobium*  Americanum,  Nutt;  Engelm.  PI.  Lindh.  214. — Slender, 
dichotomously  and  verticillately  much  branched,  greenish-yellow ;  stammate 

*  AitCEUTHOBiUM,  Bieb.— FlowerB  dioecious,  axillary  and  terminal,  single  or  Boveral  from  the  same 
axil;  Btaminato  flowers  mostly  3-  (rarely  2-,  4-,  or  5-)  parted ;  the  axillary  buds  compressed,  the  terminal 
ones  globose ;  circulnr  anthers  adnate  to  the  lobes,  1-celled,  after  opening  saacer-shaped ;  pollen-grains 
spinulose;  pistillate  flowers  compressed,  ovato,  subsessile ;  pedicel  at  length  elongated,  and  at  maturity 
recurved ;  berry  compressed,  fleshy,  dehiscent  at  the  ciroumscissilo  base.  Glabrous,  jointed,  shrubby 
parasites  of  Conifers,  of  greenish  or  brownish  color,  with  quadrangular  branches  and  scale-like  leaves 
connate  into  shea^.hing  cups  ;  flowers  often  crowded  into  apx)arent  spikes  or  panicles,  opening  in  spring, 
summer,  or  autumn  ;  berries  mature  in  the  second  autumn,  when  they  suddenly  and  forcibly  eject  the 
glutinous  seeds  to  the  distance  <»f  several  yards. 
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plants,  2-4'  high,  i~l''  thick  at  base;  fertile  plants  much  smaller;  flowers 
small,  staminate  ones  V  wide,  lobes  ovate-orbicular,  acutish;  pistillate 
flowers  i-l'\  fruit  2"  long. — Only  on  Pinm  contorta^  Rocky  Mountains  to 
Oregon  and  California ;  near  Breckenridge,  at  10,000  feet  altitude,  Wolf, 
1873.  Flowers  late  in  autumn. — In  this  and  the  next  species,  accessory 
flowers  or  flowering  branchlets  are  developed  on  the  fruiting  specimens,  in 
this  lateral,  in  the  next  dorsal  to  the  fruits  or  fruiting  branches.  In  these 
two  we  find  no  other  secondary  formation  on  the  fertile  plants,  but  in  the 
other  species  sterile  branchlets  are  developed  on  them  which  would  flower 
in  the  following  year ;  thus  these  latter  continue  their  existence  for  a  longer 
time  than  the  two  first  ones. 

Aeceuthobium  Douglasii,  Engelm.  ined. — Slender,  small,  J-l'  high, 
gi-eenish-y^llow,  dichotomously  branched;  branches  suberect,  single  or 
with  accessory  ones  behind  the  first ;  flowers  in  short,  usually  5-flowered, 
spikes,  staminate  ones  less  than  1"  wide,  with  orbicular-ovate  acutish  lobes ; 
fruit  2y  long. — On  Pseudotsuga  Douglasii  from  New  Mexico  (on  Santa  Fi 
;ftiver,  Rothrock,  No.  69,  1874J  to  Utah,  Parry,  Siler,  and  Northern  Ari- 
zona, Camp  Apache,  G.  K.  Gilbert  (109),  1873. — Flowers  May-June. — 
Similar  to  the  last,  but  smaller,  and  never  with  verticillate  branchlets  or 
flowers,  which  are  so  common  in  that  species  The  thallus-like  tissue  or 
stroma,  which  creeps  along  within  the  bark  of  the  nurse  plant,  buds  out  in 
autumn  all  along  the  three  years  old  shoot;  after  about  12  months,  the 
flower-buds  ai'e  formed,  to  open  in  the  following  spring,  after  which  the  life  of 
the  male  plant  is  exhausted ;  but  it  takes  another  year  to  perfect  the  fruit. 
The  female  parasite,  now  fully  three  years  old,  generally  dies,  but  sometimes 
lives  and  fructifies  another  season.  The  Northeastern  A.  pusillum^  Peck, 
behaves  in  the  same  manner,  while  in  A.  Americanum  and  some  other 
species  the  buds  of  the  parasite  make  their  appearance  at  first  only  among 
the  older  bud-scales  of  the  pine  branch. 

Var.  ?  MiCROCARPUM  is  parasitic  on  Picea  Engelmanni^  found   by  Mr. 

Gilbert  in  1873  (100  and  102)  in  the  Sierra  Blanca,  Arizona;  it  is  a  little 

taller,  1-2'  high,  but  has  much  smaller  fruit,  only  If  long,  the  smallest 

of  any  American  species. 

\  Arceuthobium   divaricatum,   Engelm.  ined.    A.  campylopodum^  var. 
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Engelm.  PL  Lindh.  114. — Much  stouter  than  the  last,  2-4'  high,  below 
1''  in  diameter,  olive-green  or  light  brownish;  branches  spreading,  often 
recurved ;  staminate  flowers  few  and  scattered,  or  in  3-7-flowered  spikes, 
1'^  in  diameter,  with  ovate,  acute  lobes ;  inflorescence  often  bearing  sterile 
branches  from  the  same  axils  as  the  fruiting  ones  and  behind  them ;  fruit 
If-ir  long. 

On  Nut-pines  (P.  edulis  and  monophyllos)  from  Southern  Colorado 
through  New  Mexico  to  Arizona,  G.  K.  Gilbert,  1873  (116),  Dr.  J.  B. 
Girard,  1874.  Flowers  August  and  September.  Intermediate  in  size  and 
color  between  the  last  and  the  following;  well  marked  by  its  divaricate 
habit  and  its  scanty  flowers. 

Arceuthobium  robustum,  Engelm.  PI.  Fendl.  p.  69 ;  A.  cryptopodum, 
Engelm.  PI.  Lindh.  p.  214. — Stout,  2-4'  high,  2-3''  thick  at  base,  panicu- 
late, much  branched,  brownish-yellow  to  dark  olive-brown;  staminate  plants 
smaller  than  the  pistillate  ones;  staminate  spikes  with  much-compressed, 
adpressed  buds;  flowers  mostly  3-parted,  IJ-l^"  wide;  anthers  attached 
above  the  middle  of  the  ovate,  acute  lobes ;  ripe  fruit  2^"  long. 

Only  on  Pinus  ponderosa^  Colorado,  New  Mexico,  and  Arizona;  Camp 
Apache  (G.  K.  Gilbert,  1873)  and  Mount  Graham  (Rothrock,  787),  1874. 
Flowers  in  June.  Fruit  mature  in  August  and  September.  The  closely 
allied  A.  ocddentaUy  Engelm.,  is  distinguished  by  more  elongated  spikes, 
ventricose,  divaricate  buds  of  the  staminate,  mostly  4-parted,  larger  flowers, 
with  lanceolate,  acuminate  lobes  and  anthers  attached  below  their  centre ; 
it  also  occurs  on  Pinus  ponderosa,  but  more  frequently  on  other  Conifers. 
Both  persist  for  several  years,  the  female  plants  always  longer  than  the  male. 

SANTALACE^. 

COMANDRA    PALLIDA,    VST.    ANGUSTIFOLIA,    Alph.    DC. — Rocky    Caiion, 

Arizona  (273). 

CoMANDEA  UMBELLATA,  Nutt. — Nevada. 
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CONIFERS. 
By  Db.  George  Engelmann. 

Abies*  subalpina,  Engelm.  Am.  Nat  1876,  p.  554;  Trans.  Ac.  St. 
Louis,  3,  597;  Abies  grandis  in  part,  of  the  Rocky  Mountain  botanists. — 
A  large  tree,  60-80°  high,  with  very  pale  and  thin,  smooth,  or,  only  in  very 
old  trees,  cracked,  and  ashy-gray  bark;  leaves  |-1'  long,  dark  green  above, 
paler  or  whitish  underneath,  on  the  lower  branches  flat,  grooved  above, 
notched  at  tip  and  distichous,  those  of  fertile  or  of  erect  shoots  all  around 
the  axis,  sharp-pointed  and  convex  and  often  with  stomata  above ;  cones 
cylindrical-oblong,  retuse,  2^3'  or  3^'  long,  1-1^'  thick,  of  purplish- brown 
color ;  bracts  broadly  oval,  denticulate,  mucronate,  much  shorter  than  the 
nearly  orbicular  or  sometimes  somewhat  quadrangular  scale;  purplish 
wings  of  seeds  nearly  twice  longer  than  wide ;  cotyledons  4-5. 

Colorado  to  Utah  on  the  higher  mountains  and  near  to  the  timber- 
line  ;  extending  north  and  northwestwardly.  A  poor,  soft,  almost  spongy 
timber,  with  paler  bark  than  any  other  American  species.  The  resin  ducts 
of  the  leaves  are  imbedded  in  the  parenchyma,  about  equidistant  from  the 
upper  and  the  lower  surface. 

Abies  concolor,  Lindley ;  Engelm.  Trans.  I.  c.  600. — A  large  tree, 
80-150°  high,  with  ash-colored,  at  last  thick  and  much  cracked  bark,  with 
longer  and  broader  leaves  than  the  last  (in  young  trees  often  2-3'  long, 
shorter  in  old  ones),  2-ranked,  and  when  young  glaucous,  later  pale  dull 
green,  with  stomata  on  both  sides ;  leaves  on  the  upper  branches  obtuse, 
convex  above,  often  falcate;  cones  cylindrical-oblong,  obtuse,  3-4'  or 
even  5'  long,  l^lf'  thick,  mostly  apple-green,  sometimes  purplish-gray; 
bracts   orbicular-ovate,  mostly  mucronate,    much   shorter  than   the  very 

*  Abieb,  Link,  Dot  Don  ;  Ahks  sect.  (Firs),  Gray's  Man. ;  Pinua  sect.  Abies,  Endl.  Parlat. ;  Ptoea, 
Don. — Coniferoas  trees  witb  more  or  less  flattened,  and  on  the  sterile  branchlets,  by  a  twist  near  their 
bases,  two-ranked,  sessile,  persistent  leaves,  which  eventually  leave  on  the  branches  cironlar,  flat  scars; 
flowering  from  the  axils  of  the  leaves  of  the  previous  year;  staminate  flowei'd  (nsnally  called  staminate 
aments)  in  the  form  of  an  oval  or  cylindrical  ament ;  anthers  withoot  crests,  bursting  transversely  with 
large  (0.11-0.14™™  in  the  larger  diameter)  2-lobed  pollen-grains ;  cones  erect  on  the  more  or  less  hori- 
zontal bran  cblets,  maturing  iu  one  season;  their  scales  with  their  enclosed  or  exsert  membranaceous 
bracts  falling  from  the  persistent  axis  ;  seeds  covered  with  balsam -receptacles,  and  partially  but  per- 
manently enclosed  in  the  pergamentaccous  base  of  the  wing,  which  covers  the  outer  and  laps  over  the 
inner  surface.— Stately  trees  of  rapid  growth,  but  with  brittle  and  rapidly  decaying  wood. 
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broad,  transversely  dilated  scale ;  wings  of  seeds  pale,  very  oblique,  as  long 
as  wide;  cotyledons  5-7,  usually  6. 

Common  on  the  mountains  of  New  Mexico  and  Arizona.  Thence 
extending  through  Southern  Colorado  and  Utah  and  throughout  the  Cali- 
fornia Sierras.  A  tree  of  beautiful  foliage,  highly  prized  in  cultivation ; 
furnishing  better  timber  than  the  last,  from  which  (besides  the  characters 
already  enumerated)  it  can  always  readily  be  distinguished  by  the  two 
resin-ducts  of  its  leaves  lying  close  to  the  epidermis  of  the  under  surface. 
In  Colorado  as  well  as  in  California  it  has  often  been  named  A.  grandiSj  a 
species  which  properly  belongs  to  the  coast  regions  of  Oregon,  the  Lower 
Columbia  River,  Vancouver  Island,  etc. 

PiCEA*  Engelmanni,  Eugclm. ;  Abies  Engelmannij  Parry ;  Pimis  com- 
mutataj  Parlat. — Large  trees,  60-100°  Wgt>  with  thin,  cinnamon-brown, 
scaly  bark;  branchlets  mostly  pubescent;  leaves  4-sided,  slender  and 
acute  or  acuminate  in  younger,  and  shorter,  stouter,  short-pointed,  and 
curved  in  older  trees  (especially  in  higher  altitudes),  with  stomata  on 
both  sides ;  cones  oval  or  oblong,  about  2^'  long,  paler  or  purplish,  fall- 
ing oflF  at  maturity ;  scales  thin,  erose-denticulate,  broad,  with  a  rounded 
edge  or  usually  somewhat  prolonged  upward  and  truncate ;  seeds  half  as 
long  as  the  very  oblique  wing,  usually  with  6  cotyledons. 

San  Francisco  Mountains,  Bischoff;  Sierra  Blanca,  Gilbert;  Mount 
Graham,  Rothrock  (784).  The  most  southern  localities  known  of  this 
northern  and  sub-alphine  species,  which  extends  through  the  Rocky  Mount- 
ains to  British  Columbia  and  to  Oregon,  forming  extensive  forests.  A 
beautiful  tree,  often  2^  and  even  3°  in  diameter ;  timber  similar  to  that  of  P. 
nigra  of  the  Northeast  and  P.  excelsa  of  Europe:  above  timber-line,  it 
dwarfs  down  to  mere  shrubs,  often  prostrate,  but  loaded  with  cones. 

*  PiCEA,  Liuk)  Dot  Don ;  Ahie8y  Don ;  Ahies  sect.  (Sprnces),  Oray'H  Man. ;  Pinus  sect.  Picea^ 
Endl.,  Parlat. — ^ConiferouB  trees  with  single  evergreen,  more  or  less  4-8ided  leaves,  which  at  last  sepa- 
rate from  a  prominent,  persistent,  ligneous  base;  flowering  from  the  axils  of  the  leaves  of  the  previoan 
year ;  stADiinate  flowers  as  in  Ahiea^  but  stamens  tipped  with  a  large,  nearly  orbicular,  denticulate  crest; 
cells  opening  longitudinally ;  pollen  as  in  Ahies^  0.09-0.13""°  in  longer  diameter;  cones  pendulous  from 
the  ends  of  short  or  elongated  branchlets,  maturing  in  one  seiisou  ;  scales  and  small  enclosed  membra- 
naceous bracts  persistent  on  the  axis  ;  seeds  without  lalsam-vc  sides,  imbedded  in  the  cxcavution  of  the 
membranaceous  base  of  the  wing,  which  leaves  tueir  under  side  nearly  iree  and  permits  them  to  drop 
out. — Trees  of  slower  growth  than  the  firs,  with  white,  soft,  but  tough,  close,  and  highly  esteemed  timber. 


CATALOGUE. 


257 


PsEUDOTSUGA*  DouGLASii,  Carrifere ;  Abies  Douglasii,  Lindl. — Often 
one  of  the  tallest  trees  known  (in  favorable  localities,  in  Oregon,  even 
300-350  feot  high),  with  very  thick,  much  cracked,  brown  bark,  spread- 
ing branches,  conspicuous,  somewhat  persistent  bud-scales,  slender,  flat, 
linear,  obtuse  or  acutish  leaves,  f-^lj,  rarely  Vj  inches  long;  cones  ovate- 
oblong,  usually  2-3'  long,  brown,  well  marked  by  the  protruding,  long- 
cuspidate  bracts;  scales  orbicular,  concave;  oval  wings  about  as  long  as 
the  somewhat  triangular,  pale  seeds;  cotyledons  6-8. 

Common  through  Arizona,  as  it  is  through  all  the  western  mountain 
regions,  down  into  Mexico. — Leaves  stomatose  and  whitish  only  on 
the  lower  surface,  with  2  resin-ducts  close  to  the  epidermis  of  the  under 
side. 

PiNUsf  FLEXiLis,  Jamcs;  Parlat.  in  DC.  Prod.  16,  2,  403. — ^A  middle- 
sized  tree,  with  a  smoothish,  or,  in  old  trees,  lightly  furrowed,  pale  or  ash-gray 
bark;  leaves  in  fives,  mostly  entire  and  smooth-edged,  1^-2'  long,  in  a  loose, 
deciduous  sheath,  about  ^'  in  length;  involucre  of  the  oval  staminate  flowers 
composed  of  8-9  oval,  obtuse  scales ;  anthers  with  a  short  lacerate  or  toothed 
crest;  cones  sub-tenninal,t  spreading,  or  slightly  reflexed,  ovate-cylindrical, 

*  PSEUDOTSUGA,  Carr.  Conif.  ed.  2,  256;  AbieSf  sect.  Tsuga  (in  part),  Endl. — Coniferoas  trees,  with 
flattened,  entire,  somewhat  2-ianked,  distinctly  petioled  leaves,  leaving  on  the  branchlcts  scarcely 
prominent,  transversely  oval  scars ;  flowering  from  the  axils  of  the  leaves  of  the  previous  year ;  staminate 
flowers  resembling  an  oval  or  sobcylindricol  ament;  anthers  with  a  recurved,  spurlike  point;  cells 
opening  longitudinally;  pollen  oval-subglobose ;  sessile  cones  snbpeudulous,  maturing  in  one  season; 
scales  and  their  much  elongated  bracts  persistent  on  their  axis;  seeds  without  balsam-vesicles,  not 
separating  from  the  wing. — Very  large  trees,  with  very  thick  bark  and  reddish  or  yellowish  wood,  of 
secondary  value,  which  is  characterized  and  well  distinguished  from  the  wood  of  all  the  allied  genera, 
and  of  most  coniferous  woods,  by  the  abundance  of  spiral  vessels,  otherwise  so  rare  in  this  family.  The 
difference  in  the  pollen,  the  seeds,  and  the  leaf  structure  make  a  separation  of  this  genus  from  Abies  as 
well  as  from  Tsuga  necessary. 

t  To  the  character  of  the  genus  Pinus  may  be  added  :  Staminate  flowers  surrounded  by  an  involn- 
crum,  of  a  somewhat  definite  number  of  scales  (3-15  or  20),  the  lowest,  lateral,  pair  of  which  are  strongly 
keeled ;  pollen-grains  lobed,  similar  to  that  of  AhUa  and  Picea^  but  only  half  as  large,  0.04-0.06°"'"  wide. 
The  bracts  of  the  cones,  which,  in  the  allied  genera,  remain  membranaceous,  become  here  much  thickened 
and  corky,  and,  together  with  the  scale  below  them,  form  a  sort  of  cell  for  the  reception  of  the  seeds.  The 
base  of  the  wing  only  partially  covers  the  upper  side  of  the  seed,  and  usually  forms  a  mere  rim  around  the 
seed,  which  easily  separates  from  it;  in  a  few  species,  the  wing  is  firmly  attached  to  the  seed,  and  in  a 
few  others  it  is  reduced  to  a  narrow  margin  ;  the  seed  never  shows  balsam-vesicles. 

X  The  fertile  aments  of  Pinus^  and  consequently  the  cones,  arc  usually  called  terminal^  but  they 
never  are  that,  bat  always  lateral^  and  either  appear  between  the  uppermost  leaves  and  the  terminal 
bud,  when  they  may  be  called  sub-terminal  (P.  restito^a,  Sirohus,  sylvestHs)^  or  the  axis  continues  to 
elongate  after  the  formation  of  the  aments,  when  these  and  consequently  the  cones  become  lateral^  the 
axis  bearing  leaves  and  sometimes  other  aments  above  them  {P,  TcBda^  and  especially  inopsy  and  in 
Europe,  P.  HalepenHa).  In  some  species  both  forms  occur,  or  only  a  few  leaf-bundles  inlervene  between 
17  BOT 
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3-4^  long,  squarrose  by  the  more  or  less  protruding  thin-edged  scales,  the 
jfree  part  of  which  is  rounded  or  more  or  less  triangular,  rarely  reflexed; 
seeds  5  or  &^  long,  somewhat  angled,  with  a  narrow  deciduous  wing-rim; 
cotyledons  6-7. 

Var.  a.  serbulata. — Leaves  slender,  slightly  and  distantly  serrulate,  and 
as  in  the  two  following  varieties,  with  few  or  scarcely  any  stomata  on  the 
back ;  cones  of  the  ordinary  form. 

Var.  /3.  MACEOCARPA. — Leaves  slender,  entire;  cones  cylindric,  6-8' 
long,  2J'  in  diameter,  the  apophysis  of  the  scales  short,  rounded. 

Var.  y.  beflexa. — Leaves  as  in  last;  cones  ovate-cylindrical,  about  4' 
long;  apophysis  elongated,  reflexed. 

A  middle-sized  tree,  rarely  more  than  50  feet  high,  on  the  higher 
mountains  of  Colorado,  New  Mexico,  and  Arizona,  extending,  to  Southern 
California.  Var.  a  was  found  by  Dr.  Rothrock  on  Mount  Graham  (783) ; 
var.  y,  by  the  same,  on  Santa  Rita  Mountain  (east  of  Tucson)  and  in  the 
Sanoita  Valley  (654  and  1001).  The  cone  of  1001  resembles  that  of  the 
Asiatic  P.  KoraiensiSy  or  of  a  small  P.  Ayacahuite  from  Mexico.  Var.  ft  was 
collected  on  the  San  Francisco  Mountains  by  Mr.  Ferdinand  BischoflF  in 
1871. — The  species  is  intermediate  between  the  true  Strdbi  and  Cenibra;  of 
the  former  it  has  the  peripheral  resin-ducts,  usually  2,  on  the  dorsal  side; 
with  the  latter  it  has  the  large,  almost  wingless  seeds  in  common ;  from 
both  it  is  distinguished  by  the  back  of  the  leaf  being  marked  by  a  single, 
or  a  few  series  of  stomata.  It  thus  becomes  the  type  of  a  third  section  of 
the  StrobusAike  Pines,  which  may  be  arranged  as  follows : 

1.  CfemJrt^,  with  large,  almost  wingless  seeds;  dorsal  face  of  leaves  with- 
out stomata;  resin-ducts  of  the  serrulate  leaves  imbedded  in  the  parenchyma; 
P.  Cembra  of  Europe  and  Asia  with  appressed,  and  P.  Koraiensis  of  Northeast- 
em  Asia  with  squarrose  cone-scales.  2.  Flexiles,  with  similar  seeds,  but  entire 
or  nearly  entire  leaves,  with  a  few  series  of  stomata  on  back,  with  peripheral 
ducts;  P.  flexilis,  P.  albicauUs,  and  the  Asiatic  P.  pygmcea.  This  last  is  thus 
entirely  distinct  from  P.  Cembray  as  a  variety  of  which  it  has  long  been 
considered  by  Parlatore  and  other  botanists,  while  P.  Mandschuricaj  at  least 

the  amenta  and  the  terminal  bud.  Wben,  iu  the  foJlowing  season,  the  axis  elongates,  while  the  ameut 
matures  to  a  cone,  this  latter  naturally  becomes  quite  lateral,  but  we  continue  to  designate  it  oa  sub- 
terminal,  in  relation  to  its  own,  coetaneous,  part  of  the  axis. 
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what  I  have  seen  under  that  name,  is  a  true  Cemhra^  not  to  be  thrown 
together  with  P.  pygnuBa^  as  has  been  done,  and  distinguished  from  Cembra 
itself  by  the  denticulate  Strdbtts-like  leaf-tips.  3.  Eustrobi,  with  distinctly- 
winged  seeds,  leaves  sharply  serrulate  on  the  edges  and  generally  denticu- 
late all  over  the  tip,  mostly  without  stomata  on  the  back,  and  with  periph- 
eral ducts,  like  the  last.  Of  this  subsection  we  have  P.  StrdbuSj  monticolaj 
and  Lambertiana ;  Mexico  has  P.  Ayacahuite;  Japan,  P.  parViflora;  the  East 
Indies  and  Turkey,  P.  eoocelsa  with  P.  Pence. 

PiNUS  MONOPHYLLOS,  Torr.  &  Frem.  Report  Expl.  Exped.  1842-1844, 
p.  319,  t.  4;  Parlat.  I.  c.  378. — ^A  small  tree,  of  scraggy  growth,  with  gray 
bark  and  stout,  mostly  single,*  terete  leaves  (rarely  in  pairs,  and  then 
semicylindrical  and  entire  on  the  margins),  1  J— 2'* long,  ^1''  thick  or  wide, 
with  a  deciduous  sheath;  involucre  of  the  staminate  flowers  of  about  6 
scales;  anthers  with  a  short,  entire  or  denticulate  knob;  cones  subterminal, 
ovate-subglobose,  2  or  2^'  long  and  nearly  as  thick,  consisting  of  few  large 
scales  with  thick  pyramidal  apophyses,  but  without  prickles ;  oval  seeds 
about  ^'  long,  with  a  wing  nearly  V^  wide;  cotyledons  7-10. 

The  oft-described  Nut-pine  of  Fremont's  first  expeditions,  35  years 
ago,  common  from  Arizona  to  Utah  and  California.  This  and  the  follow- 
ing species  furnish  an  important  article  of  food  to  the  Indians  and  other 
natives.  That  single  leaf,  before  its  nature  was  properly  understood,  troubled 
botanists  a  good  deal,  so  that  Endlicher,  supposing  that  the  single  leaf  con- 
sisted of  two  agglutinated  ones,  went  so  far  as  to  change  the  name  into  P. 
Fremontii.  They  are  really  single  leaves,  and  the  only  instance  of  such 
leaves  in  the  genus  (I  do  not  speak  of  the  primary  leaves  of  seedlings  or 
young  shoots,  but  only  of  the  secondary  leaves,  which  grow  in  bundles  on 
what  we  must  take  for  reduced  branchlets). 

*  The  fresh  leaves  of  pines,  when  single,  are  terete,  and  when  dry,  become  grooved  and  ridged ;  the 
leaves  which  grow  in  pairs  are  semiterete,  flat  on  the  npper  or  inner,  and  convex  on  the  lower  or  outer 
side,  and  only  when  (on  the  tree  as  well  as  still  more  in  the  herbarium)  they  become  dry,  they  assume  that 
channelled  form  which  we  liud  so  often  described  as  characteristic  of  a  species;  those  leaves  that  grow 
in  bundles  of  3  or  5  are  convex  on  the  dorsal  and  ridged  on  the  npper  side;  those  with  3  are  flattish, 
about  half  as  thick  as  wide ;  those  with  5  are  triangular  and  nearly  as  thick  as  wide.  It  is  therefore 
superfluous  to  minutely  describe  the  form  of  the  leaves,  as  that  is  already  given  when  the  number 
within  the  sheath  is  stated,  nor  is  it  proper  to  describe  the  dried  and  shrivelled  condition.  The  serra- 
tures,  their  closeness,  the  size  of  the  minute  teeth  or  their  absence  (only  in  a  few  Western  American 
species  the  edges  of  the  leaves  are  without  teeth)  are  of  much  greater  importance,  and  to  some  extent 
the  nature  of  the  tip  is  also  of  value. 
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PiNUS  EDULI8,  Engelm.  in  Wisliz.  Mem.  note  2. — Similar  to  the  last, 
but  with  more  slender,  entire  leaves,  mostly  in  pairs,  rarely  in  threes ;  stami- 
nate  flowers  surrounded  by  a  4-leaved  involucre  ;  anthers  with  a  knob  or 
short  spur ;  cones  and  seeds  similar  to  those  of  the  last  species,  only  a  little 
smaller;  cones  usually  but  1^'  long;  cotyledons  as  in  previous  species. 

Camp  Bowie,  Arizona,  Rothrock  (49^1).  Common  from  Southern 
Colorado  through  New  Mexico  to  Arizona.  The  two  species  here  described, 
together  with  the  slender  and  3-leaved  P.  cembroideSj  with  harder  shells  to 
the  larger  seeds,  and  8-12  cotyledons,  and  the  little-known  4-5-leaved 
P.  Parryana  of  the  northern  part  of  Lower  California,  constitute  a  small 
group  of  very  peculiar  Pines,  which  we  may  designate  as  the  Cembroid 
Pines,  characterized  by  the  leaves  of  the  flexUis  group  (with  entire  margins, 
peripheral  ducts,  and  deciduous  sheaths),  by  the  seeds  of  Cembra  and  by 
the  cones  and  scales  of  Pinaster.  Perhaps  it  would  be  proper  not  to  lay 
too  much  stress  on  the  number  of  leaves  and  minor  characters,  nor  on 
their  geographical  difference,  and  to  unite  them  under  the  oldest  and  most 
appropriate  name  of  P.  cembroideSy  Zucc,  though  systematists,  counting 
the  leaves,  have  separated  them  widely  in  their  books. 

There  is  no  pine  entirely  analogous  to  them  in  the  Old  World,  unless 
we  should  refer  here  the  little-known  P.  Bungeana,  Zucc;  Murr.  Conif. 
Jap.  18,  of  Northern  China.  It  has  similar,  small,  subglobose  cones, 
though  with  less  prominent  knobs,  but  armed  with  recurved  prickles ;  the 
seeds  are  smaller,  with  a  very  distinct  wing,  the  leaves  in  threes  lose  their 
sheaths  as  our  Nut-pines  do,  but  are  serrulate,  and  have  several  peripheral 
ducts,  but,  singularly  enough,  also  usually  a  single  interior  or  pai'en- 
chymatous  one,  foiming  thus  a  link  between  several  groups. 

PiNUS  Arizonica,  n.  sp. — ^A  middle-sized  tree,  40°  high,  2-3°  in  diam- 
eter; branches  squarrose,  with  persistent  bracts;  leaves  in  fives,  5-7' 
long,  y  wide,  closely  serrulate,  in  a  sheath  over  1'  long  (when  old  less 
than  half  as  long)  ;  oval  cone  2|'  long,  1^'  thick  ;  scales  with  a  prominent 
knob,  which  in  the  lower  ones  is  recurved,  armed  with  a  recurved  prickle. 

On  the  Santa  Rita  Mountains,  in  Southern  Arizona,  Rothrock  (652), 
in  1874.  "The  best  lumber  of  that  region,  there  called  yellow  pine." 
This  seems  to  be  a  meagre  account  to  found  a  new  species  upon  in  a  genus 
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80  difficult  as  PinuSj  but  I  find  it  impossible  to  unite  it  with  any  other  of 
the  allied  species.  It  has  the  cone  of  P.  ponderosa,  especially  of  that  form 
figured  by  Torrey  as  P.  deflexa,  and,  like  all  forms  of  that  species,  it  has 
the  peculiarity  that  the  fallen  cones,  found  on  the  ground,  are  always 
imperfect,  their  lowest  part  remaining  attached  to  the  branch  for  another 
season;  I  do  not  know  of  any  other  pine  with  this  singular  character. 
But  we  could  not  well  class  this  5-leaved  pine  with  the  3-leaved  ponderosa. 
On  the  other  hand,  the  form  of  the  cone  and  its  scales  will  not  permit  us  to 
refer  it  to  the  Mexican  P.  Montemmce^  though  the  structure  of  the  leaf  is 
very  similar  to  that  of  this  polymorphous  species,  which  appears  to  include 
even  P.  HartwegiL  The  three  parenchymatous  ducts  of  the  leaf  and  the 
strengthening  cells*  within  the  sheath  of  the  vessels  are  exactly  as  we  find 
them  in  Montezuma^  and  diffierent  from  ponderosa. 

PiNUS  PONDEBOSA,  Dougl.  Parlat.  I.  c.  305. — A  large  tree,  with  large  and 
spreading  head,  thick,  deeply  cracked,  red-brown  bark,  and  heavy,  resinous, 
yellowish  wood ;  thick  branchlets,  rough  from  leaf-scars  and  the  persistent 
remnants  of  bracts ;  leaves  in  twos  or  mostly  in  threes,  4-8',  in  some  rare 
forms  10-12',  long,  f  wide,  with  sheaths  at  first  1'  long,  when  old  with- 
ering to  2  or  3''  long ;  staminate  flowers  cylindric,  with  an  involucre  of  10 
or  12  scales,  the  lowest  pair  of  which  is  about  two-thirds  as  long  as  the 
innermost;  anthers  with  a  large  sub-orbicular  crest;  fertile  aments  sub- 
terminal  ;  patulous  cones  oval  or  rarely  elongated,  very  variable  in  size, 
2-6'  long ;  knob  of  the  scales  more  or  less  prominent,  and  in  some  forms 
even  recui^ved,  bearing  a  rather  stout  prickle ;  seeds  black,  ridged  on  the 
lower  side,  wing  broadest  in  the  middle ;  cotyledons  6-8,  or  in  the  largest 
seeds  as  many  as  10. 

Colorado,  New  Mexico,  and  Arizona,  extending  through  the  Northern 
Rocky  Mountains  and  adjacent  regions  to  Oregon  and  California,  mostly  in 
the  middle  altitudes ;  the  most  common  and  most  useful  timber  of  many 

'This  Dame  has  been  given  to  loDgitndinal  cells  with  very  thick  walls,  deistitute  of  chlorophyll, 
which  are  characteristic  of  most  pine-leaves,  and  by  their  different  disposition  aid  in  distinguishing  them 
from  one  another.  They  are  generally  arranged  close  to  the  epidermis,  and  especially  in  the  angles  of 
the  leaves,  and  have  nsnally  ahoat  the  same  diameter  as  the  epidermis-cells  themselves.  We  find  them 
also  occasionally  sarronnding  the  ducts,  e.  g,  in  P.  ponderosaj  also  in  the  Cemhroid  Pines  and  in  P.  BaU 
fouriana  and  P.  aristata;  while  in  P,  flexilis  they  always  leave  the  ducts  free,  a  character  by  which 
wo  can  readily  distinguish  the  leaves  of  these  si>ecio8,  otherwise  so  similar.  Not  rarely  are  they  found 
within  the  sheath,  strengthening,  as  it  seems,  the  centre  of  the  leaf. 
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parts  of  that  district  and  generally  known  there  as  *' yellow  pine".  A  most 
variable  tree,  several  forms  of  which  have  received  distinct  specific  appel- 
lations, but  the  specimens  collected  in  these  expeditions  all  appear  to 
belong  to  the  ordinary  smaller-leaved  and  smaller-fiiiited  form.  Whenever 
the  macroscopic  characters  leave  any  doubt,  the  microscopic  structure  of 
the  leaf  appears  to  offer  a  sure  guide.  The  leaves  contain  two  or  three  or 
often  more  parenchymatous  resin-ducts,  usually  of  uncommonly  small  diame- 
ter, always  with  some,  and  often  surrounded  by  many,  of  those  strengthening 
cells  of  which  I  have  spoken  before;  the  same  cells  occur  within  the  sheath, 
above  and  below  the  bundles  of  vessels.  I  have  examined  the  leaves  of 
20-30  specimens  from  the  whole  range  of  the  species,  and  have  never  failed 
to  discover  this  same  structure,  which  I  must  therefore  consider  as  char- 
acteristic of  the  species. 

PiNUS  Chihuahuana,  Engelm.  in  Wislizen.  Mem.  note  26 ;  Parlat.  I  c. 
397. — ^A  middle-sized  tree,  with  ternate,  closely  serrulate  leaves  2^-4' 
long;  the  loose  glistening  sheaths  J'  long,  deciduous  after  the  fii'st. season; 
staminate  flowers  slender,  cylindric,  about  ^  long,  sometimes  interspersed 
among  the  foliage;  involucre  as  long  as  the  nearly  entire-margined  bract, 
of  8-10  scales,  the  outer  about  half  as  long  as  the  inner  ones ;  anthers  with 
an  almost  orbicular  crest ;  oval  cones  sub-terminal,  small,  1  ^  long ;  knobs 
of  the  scales  bearing  recurved,  deciduous  prickles. 

Southern  Arizona,  in  Sanoita  Valley,  at  6,500  feet  altitude,  Rothrock 
(649),  in  1874 ;  also  Wright,  and  in  Western  Chihuahua,  Wislizenus. — A 
tree  30-50^  high,  "  with  bark  resembling  yellow  pine  ";  easily  distinguished 
by  the  characters  given,  and  especially  by  its  deciduous  sheaths.  All  the 
Strobi  and  Cembroids  have  such  deciduous  sheaths,  but  among  the  Pinas- 
ters the  sheaths  are  persistent,  except  in  one  or  two  Mexican  species,  in  P. 
BungeanGj  above  mentioned,  and  in  this  species.  Leaves  sti^ongly  and 
closely  serrulate,  and  with  three  or  often  four  parenchymatous  ducts. 

PiNUS  CONTORTA,  Dougl.,  var  LATiFOLiA,  Engelm.;  P.  Murrayanay  Balf 
Oreg.  Com.  Rep. — A  middle-sized  tree,  sometimes  60-80^  high,  and  2-4^ 
in  diameter,  with  thin,  scaly  bark  of  grayish  to  red-brown  color,  and  close, 
white,  rather  soft  wood;  leaves  in  pairs,  lJ-2'  or  rarely  3'  long  and  1'' 
wide ;  staminate  flowers  oblong,  6"  in  length,  their  involucre  commonly  of 
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6  scales;  crest  of  the  anthers  rounded;  pistillate  aments  subterminal,  their 
scales  with  erect  or  spreading  points ;  cones  oval,  usually  very  obHque,  and 
often  curved,  reflexed,  IJ— 2'  long;  scales,  especially  the  lower  ones,  with 
largely  developed  pyramidal  knobs  in  the  centre,  much  smaller  on  the  inner 
side,  armed  with  strong  or  sometimes  slender,  awnlike  prickles;  seeds 
black,  rough,  ridged  on  the  lower  side;  wing  widest  below  the  middle; 
cotyledons  usually  5. 

Southern  Colorado  to  California,  apparently  not  noticed  in  Arizona. 
A  valuable  timber  tree  of  the  northern  mountain  regions,  forming  large 
forests  in  the  higher  altitudes  of  the  Rocky  and  California  mountains, 
reaching  into  the  British  Possessions.  The  original  form,  discovered  by 
Douglas  near  the  mouth  of  the  Columbia  River  (P.  Bolanderij  Parlat),  is  a 
seaside  tree,  extending  up  and  down  the  coast,  resisting  the  ocean  storms, 
as  does  P.  Halepensis  those  of  the  Mediterranean,  and  protecting  the  inside 
vegetation;  it  is  distinguished  by  its  low,  scrubby,  and  often  shrubby 
growth  (whence  probably  the  name),  and  its  slender  leaves,  not  more  than 
^— §''  wide ;  northward,  in  British  Columbia  and  Alaska,  both  forms  com- 
pletely run  together.  The  species  was  formerly  confounded  with  the  East- 
ern P.  inops,  which  diflfers  by  its  lateral,  more  or  less  pedunculated  cones ; 
it  is  more  closely  allied  with  the  Northern  P.  Banksiana,  which,  however, 
bears  its  scarcely  prickly  or  entirely  unarmed,  mostly  lateral,  rarely  sub- 
terminal,  cones  erect  or  patulous,  never  recurved :  a  very  unusual  occurrence 
among  pines.  The  cones  of  the  Rocky  Mountain  form,  and  also  those  of 
the  seaside  scrub,  are  usually  persistent  for  many  years,  and  often  remain 
closed  after  maturity  (serotinous),  while  in  the  variety  of  the  Sierras  they 
appear  to  open  on  maturity,  and  to  drop  before  the  following  season,  as 
Prof  C.  S.  Sargent  observed. 

JuNiPEBUs  ViRGiNiANA,  Linn. ;  Eugclm.  American  Junip.  in  Trans.  Ac. 
St.  Louis,  3,  591.— Santa  F^,  N.  Mex.,  Rothrock,  in  1874  (43).  Readily 
distinguished  by  its  slender  branchlets  and  leaves  with  entire  margins. 

JuNiPERUS  occiDENTALis,  Hook.,var.  MONOSPEBMAjEngelm.  Junip. 590. — 
A  small  tree  or  a  bush,  with  fibrous  bark,  squan-ose  branches,  and  obtuse, 
minutely  denticulate  leaves  in  twos  and  threes ;  berries  globose,  blue-black, 
or  sometimes  copper-colored,  3-5"  thick,  resinous,  pulpy ;  seeds  1  or  2. 
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Chiricahua  Agency,  Arizona,  Rothrock.  A  form  common  jfrom  South- 
em  Colorado  to  New  Mexico  and  westward;  distinguished  from  the  original 
J.  occidentalis  of  Oregon  and  California  by  its  more  squarrose  growth,  thin- 
ner branches,  and  smaller  fruit 

JuNiPERUS  PACHYPHLCEA,  Torr.  Bot.  Whipp,  in  Pac.  R.  R.  Rep.  4,  142; 
Engelm.  I  c.  689. — A  middle-sized  tree,  with  spreading  head  and  thick, 
fissured  bark ;  branchlets  slender ;  leaves  elongated,  often  resiniferous  on 
the  back,  with  slightly  denticulate  margins ;  berries  large,  glaucous,  many- 
seeded. 

An  important  tree  in  Western  New  Mexico  (Fort  Wingate,  Rothrock, 
number  140,  in  1874)  and  Northern  Arizona;  readily  distinguished  from 
all  the  other  species  by  its  bark,  which  Dr.  Rothrock  compares  with  that 
of  the  white  oak,  and  others  with  the  bark  of  pine. 

JuNiPERUS  Califobnica,  Carr.,  var.  Utahensis,  Engelm.  Junip.  588. — 
More  slender  than  the  western  type,  J.  Californicay  with  thinner  branches 
and  smaller,  not  so  strongly  fringed  leaves,  often  in  twos;  smaller,  more 
globose  berries ;  embryo  with  5  cotyledons,  as  in  the  species. 

Camp  Apache,  Arizona,  Gilbert,  Rothrock. 

GNETACE^. 

Ephedra  antisyphilitica,  C.  A.  Meyer. — Arizona  and  New  Mexico. 
Ephedra  tbifdrca,  Torr. — ^Arizona  and  New  Mexico. 

ENDOGENS. 
ORCHIDE^. 

MiCROSTYLis  MONTANA. — Bulb  1'  in  diameter ;  stem  6'-15'  high,  with 
2-3  broad  sheaths  at  base ;  1-2  oblong-lanceolate,  obtuse  leaves,  tapering 
below  into  sheaths ;  flowers  many,  sessile  in  a  narrow  spike  (which  is  2-5' 
long),  yellowish- white,  without  the  ovary  1''  long,  each  one  subtended  by 
an  oval  bract  V  long ;  sepals  equal  or  nearly  so,  oval,  rather  obtuse ;  lip 
next  the  axiSj  somewhat  triangular-ovate,  conspicuously  sagittate  at  base, 
but  obtuse  or  occasionally  notched  at  apex ;  lateral  petals  filiform  (usually 
coiled  up),  somewhat  longer  than  the  sepals ;  column  very  sJiort,  tapering  to  a 
point,  and  ivith  a  very  minute  tooth  on  either  side  below ;  stigma  a  small  depres- 
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sion  or  pit;  anther  nearly  sessUey  of  two  parallel  cells j  open  above^  and  free  above 
from  column^  poUen  masses  twoy  not  divided,  or  with  a  mere  suhation,  attached  to 
the  minute  gland  on  the  tip  of  the  column  ;  mature  capsules  3-4"  long,  oval. 

It  is  particulary  remarkable  in  having  a  dense  spike  of  sessile  flowers. 
Mount  Graham,  Arizona,  at  an  elevation  of  9,500  feet  (734).  It  appears 
to  be  extremely  rare.  I  am  indebted  to  Mr.  Watson  for  indicating  the 
genus,  and  also  for  the  information  that  the  plant  was  probably  undescribed. 

Habenaria  leucostachys,  — ? — Stem  leafy ;  leaves  oblong-lanceolate, 
obtuse ;  spike  long,  densely  flowered ;  bracts  about  as  long  as  the  flower. 
My  specimen  from  Willow  Spring,  Arizona  (269),  shows  a  well-marked, 
hooded,  posterior  sepal,  such  as  we  might  expect  to  find  in  H.  dUatata,  but 
is  without  the  dilated  base  to  the  lip  and  the  trowel-shaped  rostellum  of  the 
latter  species ;  lip  lanceolate,  not  longer  than  the  somewhat  curved  spur. 
The  locality  whence  this  specimen  was  obtained  was  a  very  cold,  damp  one 
(even  though  in  Arizona),  at  an  altitude  of  7,195  feet. 

Habenaria  hyperborea,  R.  Br. — Colorado  (965). 

Habenaria  dilatata.  Gray. — Colorado ;  in  company  with  the  above. 
Quite  too  near  some  forms  of  the  above  species,  as  the  characters  on  which 
the  distinctions  are  founded  vary  immensely. 

Epipactis  gigantea,  Dougl. — Nevada. 

GooDYERA  Menziesii,  Liudl. — Entirely  in  accord  with  the  figure  {Spi- 
ranthes  decipiens,  Hook.),  204,  Hook.  Fl.  Bor.  Amer.,  except  that  on  either 
side  of  the  base  of  the  lip,  in  some  of  my  specimens,  there  is  a  distinctly 
serrated  crest.  Other  flowers  from  the  same  spike  have  a  single  crest 
in  the  median  line. 

Mount  Graham,  Arizona,  at  9,500  feet  elevation  (749). 

Spiranthes  Romanzoviana,  Chamisso. — Mount  Graham,  Arizona,  at 
9,500  feet  elevation  (752)  ;  Utah ;  Colorado. 

CoRALLORHiZA  Macr^i,  Gray  ? — I  name  this  specimen  so  with  gi'eat 
doubt  It  will  more  likely  prove  to  be  new,  I  think.  It  diflfers  from  the 
genuine  C.  Macrm  in  its  smaller  flowers,  short,  thick  column,  spur  short, 
thick,  and  truncate,  the  lip  oval,  and  with  a  distinct  auricle  on  either  side 
at  base. 

Mount  Graham,  Arizona,  at  9,500  feet  (750). — ^This  peak  appears  to 
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be  especially  a  rendezvous  of  our  more  northern  forms  of  Orchids.  It  is  not 
unlikely  that  the  summits  of  the  White  Mountains  of  Arizona  still  further 
north  would  show  even  a  greater  number. 

IRIDE^. 

Ibis  Tolmieana,  Herb.  Bot  Beechey. — South  Park,  Colorado,  com- 
mon (967).  Dr.  Loew  also  collected  an  imperfect  specimen  from  further 
south,  probably  New  Mexico. 

SiSYBiNCHiuM  MUCRONATUM,  Michx.  i^S.  Bermudianaj  L.,  of  Preliminary 
Report,  1874). — Regarded  by  Mr.  Watson  as  distinguished  from  S.  Bermu- 
dianaj  L.,  "by  its  low  and  usually  very  slender  habit,  the  scape  always 
terminated  by  a  single  spathe  sessile  within  the  terminal  longer  bract,  and 
the  flowers  small,  with  segments  setosely  mucronate  and  capsules  globose" 
(Proc.  Amer.  Acad,  xii,  p.  277).  My  specimen  (1)45)  from  Colorado  has 
larger  flowers,  and  is  probably  somewhat  out  of  range ;  still  I  regard  it  as 
belonging  to  this  form. 

SiSYRiNCHiUM  BELLUM  Watsou  (Proc.  Amor.  Acad.  I.  c). — 6-18'  high; 
leaves  narrow,  smooth,  shorter  than  the  smooth  stems;  terminal  bracts 
1-3'  long,  not  longer  than  the  peduncle ;  spathes  2,  enclosing  4-7  flowers 
and  maturing  2-4  capsules,  which  are  somewhat  obovate  and  transversely 
wrinkled  when  mature ;  seeds  obtusely  angled  and  distinctly  roughened, 
about  10  to  the  cell,  light  purple ;  petals  4-6''  long,  toothed  or  slightly 
mucronate ;  stamineal  column  nearly  3"  long  and  pubescent  at  the  base. 
The  stem  is  narrowly  margined. — Zuiii,  New  Mexico,  6,500  feet  eleva- 
tion (171). 

SiSYRiKCHiUM  Arizonicum,  Rothrock,  Bot.  Gazette,  vol.  2,  p.  125. — 1-2 

feet  high;  stem  proper  smooth,  ancipital;  leaves  6-12  inches  long,  2-6 
lines  wide,  gradually  attenuate  into  an  acute  point,  2-4  distinct  white  ribs 

in  centre,  and  one  or  more  less  distinct  toward  either  margin,  minutely 

prui nose-glandular,    slightly    roughened   on   the   margin ;    spathe  of  two 

lanceolate  leaves  regularly  tapering  to  the  top,  somewhat  shorter  than  the 

peduncles,  of  which  each  branch  bears  from  2-5  (most  frequently  2) ;  flowers 

yellow,  1-1  y  in  diameter,  bnght  yellow  segments  of  the  perianth  broadly 

lanceolate ;  anthers  6  lines  long,  linear,  twice  as  long  as  the  dilated  fila- 


■>  ,  -KTC- 


CATALOGUE.  267 

ments,  which  are  united  about  one-third  their  length  ;  style  cleft  half-way- 
down  into  linear  divisions;  seeds  (immature)  oval  or  nearly  round,  mai'- 
gined,  on  a  funiculus  longer  than  their  diameter. — Plate  XXVI.  Natural 
size.  Fig.  1.  Stamen,  seen  from  outside.  Fig.  2.  The  same,  seen  from 
inside  the  flower.  Fig.  3.  Style.  Fig.  4.  Flower,  with  perianth  removed. 
Fig.  5.  Mature  capsule.  All  except  the  first  enlarged  about  5  diameters. 
This  handsome  species  (238)  I  discovered  at  Willow  Spring,  Arizona, 
at  an  altitude  of  7,195  feet;  grows  in  damp  places.  There  are  indications 
of  its  presence  elsewhere  in  Arizona,  and  allied'  species  are  found  in  Mexico. 

AMARYLLIDE-^. 
By  Db.  Geobge  Engelmann. 

Agave  Utahensis,  Engelm.,  Bot.  King's  Report,  497 ;  Engelm.  Agav. 
in  Trans.  Acad.  St.  Louis,  3,  308. — Stemless;  leaves  suberect,  or  outer  ones 
spreading,  lanceolate,  tapering  from  a  broad  base,  concave,  6-12'  long,  1-2' 
wide,  not  constricted  above  the  base,  very  thick,  hard,  glaucous  and  rough, 
terminating  in  a  long  (1  inch)  pale  spine,  with  broad  whitish  teeth  on  the 
margin ;  flowering  stalk  5-7°  high,  with  a  spike-like  raceme  of  yellow 
flowers  each  1'  long,  in  pairs,  or  often  in  clusters  of  4,  on  distinct  pedicels ; 
lobes  3  times  longer  than  the  funnel-shaped  tube,  which  bears  the  stamens 
in  the  middle;  filaments  and  style  not  much  longer  than  the  perigon; 
capsule  oval  subcylindric,  about  1'  long. 

Northern  Arizona,  Bischoff,  to  Southern  Utah. 

Agave  Papryi,  Engelm.  Agave,  I  c.  311.  (A.  Americana,  var.  flati- 
folia,  Ton'.  Bot.  Mex.  Bound.  213.) — Stemless;  numerous  short  and  broad 
(9-12'  long  and  3-3^  wide)  leaves  crowded  around  the  base  of  the  stalk 
pale,  glaucous,  with  small,  almost  black,  spiny,  straightish  teeth,  and  with  a 
dark,  homy  margin  toward  the  cuspidate  tip,  which  terminates  in  a  robust, 
somewhat  triangular,  black  spine  1'  in  length;  stout  scape  8-12°  high, 
bearing  a  large,  branched  panicle  of  cream-colored  flowers  over  2'  in 
length ;  perigon  deeply  6 -parted ;  lobes  twice  as  long  as  tube,  which  bears 
the  long-exsert  stamens  in  its  throat ;  capsule  broadly  oval,  sessile ;  seeds 
larger  than  in  either  of  the  other  species. 
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Western  New  Mexico  and  Northern  Arizona;  Rocky  Cafion,  Roth- 
rock  (274),  in  1874.  Parry,  BischoflF,  only  fruit  Dr.  Rothrock's  observa- 
tions and  very  complete  specimens  enabled  me  to  give  a  connected  account 
of  this  species,  of  which  fragments  only  had  been  known  for  many  years. 
Rev.  Mr.  Greene  noticed  the  abundant  secretion  of  a  sweetish  liquid  filling 
the  tube,  which  has  also  been  observed  in  other  species.  The  rootstock  is 
used  as  a  substitute  for  soap  by  the  natives,  under  the  name  of  Amole, 
much  like  that  of  Yucca,  and,  when  roasted,  is  considered  a  great  delicacy, 
named  Mezcal. 

Agave  Palmebi,  Engelm.  Agave,  I  c.  319. — Stemless;  leaves  lance- 
olate, 10-20'  long  by  2-2^'  wide,  attenuate  into  a  slender,  terete,  narrowly 
channelled,  brown  spine ;  marginal  teeth  flexuous  or  recurved,  dark  brown; 
scape  as  in  the  last ;  panicle  loosely  branched ;  flowers  2'  long ;  perigon 
whitish,  lobes  a  little  shorter  than  tube,  stamens  from  its  middle,  and, 
together  with  anthers  and  style,  long  exsert,  purplish ;  capsule  cylindric, 
stipitate ;  seeds  small,  roughish. 

Camp  Bowie,  Arizona,  Rothrock  (496),  1874;  Palmer,  in  Southern 
Arizona.  Similar  to  the  last,  but  readily  distinguished  by  its  longer,  nar- 
rower leaves  and  the  other  characters  enumerated.  Used  for  the  same 
purposes  as  the  last. 

ALISMACE-^. 

Triglochin  palustre,  L. — South  Park,  Colorado  (952). 
Triglochin  maritimum,  L. — ^Alkaline  plains  of  South  Park  and  San 
Luis  Valley,  Colorado  (942,  961). 

NAIADES. 

POTAMOGETON  GRAMINEUS,  L.,  Var.  HETER0PHYLLU8,  FricS. South  Park, 

at  10,000  feet  elevation  (961).     No  mature  fruit. 

PoTAMOGETON    PERFOLIATUS,    L.,    Var.    LANCEOLATUS,    Robbius? Twiu 

Lakes,  Colorado  (960). 

PoTAMOGETON  MARIN  US,  L. — Twin  Lakes  and  San  Luis  Valley,  Colo- 
rado (955). 

PoTAMOGETON  PECTINATUS,  L.  (959). 

Naias  major,  Roth, — Huntington  Valley,  Nevada. 
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TYPHACEJE. 

Spabganium  eubycaepum,  Eiigelm. — Swamps  of  the  San  Luis  Val- 
ley (956). 

Spabganium  simplex,  Huds. — Twin  Lakes  (957);  swamps  of  the  San 
Luis  Valley  (958). 

LILIACE^. 

Fbitillabia  atbopurpubea,  Nutt. — ^Nevada. 

Fbitillabia  pudica,  Spreng. — ^Nevada. 

LiLiuM  Philadelphicum,  L. — Central  Colorado. 

Lloydia  sebotina,  Reich. — South  Park,  Colorado  (943). 

Calochobtus  Nuttallii,  T.  &  G. — Utah ;  also  a  small-flowered  form 
from  Fort  Wingate,  New  Mexico  (148). 

Calochobtus  Gunnisoni,  Watson  (vol.  v,  King's  Report,  p.  348). — 
Central  Colorado  (941);  also  Eastern  New  Mexico. 

Leucocbinum    montanum,  Nutt. — Clear  Creek  Cation,  Colorado  (944). 

Allium  cebnuum.  Roth. — South  Park,  Colorado  (948). 

Allium  atbobubens,  S.  Watson  (King's  Report,  vol.  v,  plate  xxxviii). — 
Nevada. 

Allium  beticulatum,  Fras. — Denver,  Colo.  (946). 

Allium  mutabile,  Mx. — South  Park,  Colorado  (947);  Willow  Spring, 
Arizona,  7,195  feet  elevation  (237). 

Allium  scaposum,  Benth. — Small-flowered  form  from  White  Mount- 
ains of  Arizona,  at  8,200  feet  elevation  (197).  Vol.  v.  King's  Report, 
plate  xxxviii,  figs.  10  and  11. 

Allium  anceps,  Kellogg. — Mineral  Hill,  Nevada. 

Camassia  esculenta,  Lindl  — Independence  Valley,  Nevada. 

MiLLA  BiFLOBA,  Cav. — Southcm  Arizona  at  5,550  feet  elevation  (523). 

EcHEANDiA*  TEBNiPLOBA,  Ortega. — Smooth,  6^-2°  high;  linear  leaves 

*  EcuEANDiA,  Ortega. — DiviBions  of  the  periaDth  6,  with  three  oerves  in  the  midille  of  each. 
Stameos  6,  inserted  on  the  base  of  the  perianth  divisions,  subhypogynous ;  filaments  rotrorsely  serrulate. 
Anthers  oblong,  divided  below ;  style  somewhat  club-shaped  ;  stigma  three-lobed  (slightly)  aud  papil- 
lose; capsule  globose,  3-oelled;  ovules  in  2  rows  in  each  cell ;  seeds  orbicular,  compressed ;  roots  fibrous- 
fascicled  ;  leaves  linear,  rodrc^I,  ensiforni ;  inflorescence  racemose,  with  two  to  three  flowers,  on  Jointed 
pedicels,  from  each  bract. 
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hardly  as  long  as  the  scape;  flowers  8''  in  diameter,  dark  orange-yellow, 
on  pedicels  jointed  at  or  below  the  middle;  seeds  4-7  in  each  cell,  black. 
Stamens  shorter  than  the  style.  From  the  descriptions  and  from  the 
scanty  material  at  my  command,  I  infer  that  this  is  an  excessively  variable 
plant — Southern  Arizona  (537). 

Smilacina  stellata,  Desf. — Utah,  and  South  Park,  Colorado  (953). 

Yucca*  baccata,  Torr. — ^A  stout  species,  northward  stemless,  south- 
ward with  a  low  or  higher  trunk;  leaves  rigid  and  rough,  1-3^  long,  1-2' 
wide,  with  a  stout  terminal  spine,  the  margin  with  few  but  thick  fibres; 
panicle  oval,  almost  sessile,  with  large,  thick,  whitish  bracts;  flowers  mostly 
large,  2-3'  long;  fruit  pendulous,  pulpy,  containing  numerous  thick  seeds. — 
Bot.  Mex  Bound  22 1 ;  Engelm.  Trans.  Ac.  St.  Louis,  3,  44. 

Arizona  (only  fruit  collected)  to  New  Mexico  and  South  Colorado, 
extending  into  Southern  California  and  Northern  Mexico. — One  of  the 
coarsest-looking  species  of  this  beautiful  genus,  remarkable  especially  for 
its  pendulous,  edible  fruit,  which  are  called  dates  or  bananas  by  the  settlers, 
and  are  eaten  by  the  Indians  and  others. 

Yucca  angustifolia,  Pursh. — ^A  stemless  or  almost  stemless  plant,  with 
very  rigid  and  sharp-pointed,  linear,  sparingly  filamentose  leaves  1-2°  long 
and  3-6"  wide;  raceme  almost  simple,  spike-like,  sessile;  flowers  usually 
greenish- white;  dry  capsule  erect,  large  (2^3'  long  and  half  as  wide),  open- 
ing  with  three  valves  through  the  dissepiments,  each  usually  splitting  again 
at  tip;  seeds  very  thin,  flat,  5-6"  in  diameter. — Engelm.  I.  c.  50. 

Santa  F^,  New  Mexico,  Rothrock  (66),  and  from  the  Missouri  plains,  to 
Texas  and  Arizona. 

A  more  showy  variety  is  /3.  elata,  Engelm.  I  c,  with  a  trunk  several  feet 
high,  very  rigid,  glaucous  leaves,  often  almost  without  fibres  on  the  edge; 
an  expanded  branching  panicle,  with  larger,  showy,  white  flowers. — Camp 
Grant,  Arizona,  Rothrock  (382),  and  Dr.  Palmer. 

VERATRUMf  ALBUM,  L. — Mouut  Graham,  Arizona,  at  9,500  feet  eleva- 
tion (395);  Utah. 

*Dr.  EDgelmann  has  kindly  furnished  tho  portion  on  Yncca. 

t  This  fpeciinen  was  first  named  as  above.  Since  this,  however,  Mr.  Watson  has  marked  a  speci- 
men for  the  Philad.  Acad.  Nat.  Sciences  as  Verairum  Calif amicum^  Durnnd.  In  vol.  v,  King's  Report,  p. 
344,  he  regards  Dnraud's  species  as  a  more  loosely  panicled  form  of  Vcratrum  album,  L.,  and  also  consid- 
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Zygadenus  glaucus,  Nutt. — Colorado  (950).  Also  from  the  MogoUon 
Mesa  of  Arizona  a  form  corresponding  well  with  the  description  and  with 
other  specimens,  save  in  the  shape  of  the  gland,  which  extends  across  the 
lobes  of  the  perianth,  but  has  sometimes  no  upward  heart-shaped  divisions 
whatever  (103),  Loew.  The  shape  of  the  gland,  I  am  convinced,  is  quite 
too  inconstant  to  serve  as  a  specific  test.  A  specimen  from  Anticosti  Island 
has  exactly  the  gland  of  Z.  Freniontiij  Torr.,  and  yet  is  in  all  other  respects 
a  good  Z.  glaucvs. 

Zygadenus  elegans,  Pursh  (Fl.  N.  Am.  vol.  1,  p.  241). — 1-2°  high, 
slender,  upper  leaves  few,  one  or  two  somewhat  elongated  but  not  exceed- 
ing the  stem ;  lower  leaves  narrow  (4-6"  wide),  equal  to  or  exceeding  the 
stem ;  pedicels  in  the  developed  flower  8-1 2^'  long,  slender,  exceeding  the 
narrowly  lanceolate,  thin,  veined  bracts;  flowers  "white"  or  yellowish- 
white,  8-1 0^'  in  diameter ;  divisions  of  perianth  oblong,  obtuse,  longer  than 
the  stamens ;  racemes  often  paniculate  at  base ;  oblong  ovules  in  two  rows, 
20-25  in  each  cell.  In  my  specimens  of  this  species,  the  glands  are  usually 
deeply  and  obtusely  two-lobed,  with  the  lobes  entire  and  the  veins  indis- 
tinctly seen.  In  a  specimen  of  Z.  chloranthuSj  Rich,  (for  which  species  I  at 
first  took  this),  from  Fort  Yukon,  Alaska,  the  glands  are  less  deeply  lobed, 
with  the  lobes  truncate  and  distinctly  toothed,  and  the  veins  quite  plainly 
seen.  Not  only  do  these  shapes  and  divisions  differ  in  the  same  species, 
but  often  markedly  in  the  same  flower. 

By  Pursh,  the  flower  is  said  to  be  white,  the  petals  acute,  and  the 
gland  cinnabar-colored,  in  which  points  my  specimens  certainly  do  not  agree 
with  the  description.  Mr.  Watson,  on  comparing  this  with  the  plants  in  the 
Cambridge  herbarium,  names  it  as  above ;  and  I  do  not  hesitate  to  accept 
his  determination — Mogollon  Mesa,  Arizona,  Loew  (103)  ;  Willow  Spring, 
Arizona,  at  7,195  feet  elevation  (243). 

Zygadenus  Nuttallii,  Gray. — ^Apex,  Colorado  (944). 

era  our  eastern  V.  tiride,  Ait.,  as  differiDg  frcm  V.  aJhvm,  L.,  **  only  in  the  green  herbaceous  perianth, 
the  segments  perhaps  rather  less  attenuate  at  l-aEe,  the  panicle  more  open  and  with  longer  branches.'' 
The  Oregon  form  (probably  the  same  with  which  Durand  contrasted  his  F.  Califomicum  in  Plant.  Prot- 
ten.  Calif,  p.  103)  Mr.  Watson  decides  to  be  F.  Eschscholtziij  Gray. 

Comparing  the  specimen  (305)  from  Mount  Graham  with  an  eastern  F.  viride,  Ait.,  I  find  the  lat- 
ter to  have  maoh  longer  (relatively)  and  more  delicate  filaments,  and  the  unopened  anthers  to  b.)  just 
a  little  retofle  at- the  apex,  giving  them,  when  fully  opened,  the  appearan^^e  of  a  slightly  four-lobed  dibk. 
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XEROTIDE^. 

Dasyurion*  GKAMiNiFOLiuMjt  Zucc. — Caudex  4°  high;  scape  8-10^ 
high,  2'  in  diameter;  leaves  2°  long,  6-10''  wide,  spiny  serrated;  spikes  of 
the  flowering  panicle  subtended  by  lanceolate,  clasping  bracts;  perianth 
white  or  whitish;  filaments  much  exceeding  the  lobes;  embryo  cylindrical, 
in  the  centre  of  a  hard,  homy  albumen  and  nearly  as  long ;  fruit  whitish, 
with  a  purple  tinge,  conspicuously  3-winged. — Southern  Arizona  (329,  655). 

Dasylibium  erumpens,  Torr. — Caudex  and  scape  6°  high;  leaves 
linear,  2-3°  long,  4-6''  wide  at  base,  and  regularly  tapering  to  the  tip,  semi- 
terete  below,  channelled  above,  edges  rough;  fruit  3-lobed,  3-celled,  and 
not  winged  (but  appearing  so  from  the  diverging  cells),  broader  than  long, 
thin,  membranous,  and  burst  by  the  maturing  seed ;  the  sheathing  bract  at 
base  of  each  primary  branch  attenuate  into  a  long  filiform  tip. — Rocky 
Canon,  Arizona  (^278). 

This  my  friend  Mr.  Watson  has  named  Lindheimerianum,  but  it  cor- 
responds so  well  in  its  fruit  and  leaves  that  I  have  named  it  as  above. 

JUNCE^. 

By  Dr.  George  Engelmann. 

JuNCUS  Balticus,  Deth.,  y.  montanus,  Engelm.  Revis.  June,  in  Trans. 
Acad.  Saint  Louis,  2,  442. — ^A  smaller  inland  form  of  this  species,  with 
nearly  equal  segments  of  the  perigon,  longer,  beaked  capsule,  and  slender, 
pointed  seeds. — Colorado;  New  Mexico  to  Nevada;  Rothrock  (23). 

JuNCUS  TRiGLUMis,  Linn. — Csespitose,  with  short  subulate  leaves,  chan- 
nelled near  the  base;  naked  stems  3-5'  high,  bearing  a  terminal  head  of  2 
or  3  flowers,  enclosed  in  large  broad  bracts ;  obtusish  sepals  shorter  than 
the  oblong,  obtuse,  mucronate  capsule ;  filaments  many  times  longer  than 
the  small  anthers;  large  seeds  loosely  enveloped  in  the  striated  coat,  appen- 

*Da8YLIRION,  Zucc. — Fl  )wer8  dicBcioas.  Male-flowers  2-3  in  clasters,  enclosed  in  thin,  hyaline, 
somewhat  fimbriate  bracts;  pedicels  1-2"  lon^i;,  jointed  above;  perianth  of  6  similar  white  or  whitish 
divisions;  filaments  attached  to  the  base  of  the  divisions;  pistil  abortive.  Female  fl^owers  in  brocteate 
clusters,  like  the  males;  ovary  sometimes  1-,  sometimes  3-celled,  with  usually  6  ovules,  of  which  but  one 
or  two  mature  into  seeds.— Erect,  hard  herbs,  with  clusttrs  of  narrow,  recurved  leaves  crowniug  the 
caudex.  Scape  6-14°  high,  terminated  by  large  masses  of  small  flowers.  The  ends  of  the  leaves  usually 
split  up  into  white,  thin,  strong  fibres,  which  could  doubtless  bo  utilized  in  the  manufacture  of  cordage. 

t  Dagylirion  graminifoUum,  Zucc.  Since  the  above  was  put  in  type,  Mr.  Watson  has  determined  this 
plant  to  be  a  new  and  clearly  distinct  species,  which  ho  names  D.  Wheeleri.  See  note  under  Table  of 
Orders,  at  end  of  volume. 
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daged  at  both  ends. — Twin  Lakes,  Colorado  (J.  Wolf),  and  generally  on 
the  alpine  summits  of  the  Rocky  Mountains  and  northward;  also  in 
Europe 

JuNCUS  CASTANEUS,  Smith — Stems  from  a  creeping  rhizoma,  about  a 
span  high,  naked  or  with  one  or  two  leaves ;  basal  leaves  shorter  than  the 
stem,  rather  stout,  channelled  below,  nearly  terete  upwards;  single  or  few 
large,  few-flowered  heads  generally  from  a  foliaceous  sheath;  deep  brown 
flowers  ^  long;  anthers  half  as  long  as  filaments;  prismatic  capsules  much 
longer  than  flowers ;  seeds  ^'',  or  with  the  appendages  1^''  long. — Mosquito 
Pass,  Colorado,  J.  Wolf  (933),  and  generally  on  the  alpine  heights  of  the 
Rocky  Mountains,  to  the  northwest  coast,  and  in  similar  regions  of  the  Old 
World.  A  very  conspicuous  form ;  flowers  and  seeds  among  the  largest  in 
the  genus. 

JuNCUS  TENUIS,  WiUd. — ^Throughout  Colorado  and  New  Mexico. — 
Rolhrock  (45),  in  1874. 

JuKCUS  BUFONIDS,  Linn.^— San  Luis  Valley,  Colorado. 

JuNCUS  LONGiSTYLis,  ToiT.  Bot.  Mcx.  Bouud.  223;  Engelm.  June. 
453. — Caespitose,  stoloniferous  plants,  with  flat,  grass-like  leaves,  erect 
stems  1-2°  high,  bearing  large,  few-flowered  heads,  single  or  several  in  an 
elongated,  strict  panicle ;  flowers  2^3'^  long,  with  ovate-lanceolate,  acute 
sepals,  of  nearly  equal  length;  anthers  much  longer  than  the  filaments; 
prismatic  capsule  obtuse,  mucronate,  about  as  long  as  sepals;  seeds  ovate, 
abruptly  pointed  at  both  ends,  striate-reticulate. — Rocky  Mountains  to 
California;  Twin  Lakes  and  South  Park,  Colorado,  Wolf;  Santa  Fd,  Roth- 
rock  (1005),  with  fewer  and  larger  heads,  and  Ash  Creek,  Arizona  (308), 
with  smaller,  few-flowered  heads  in  a  panicle  3-5'  long. 

JuNCUS  MARGINATUS,  Rostk. — Camp  Lowell,  Arizona,  Rothrock  (711), 
the  most  western  locality  known  for  this  species.  A  form  with  all  the 
sepals  acute  and  aristulate. 

JuNcus  NODOSUS,  Tjinn.,  var.  megacephalus,  Torr. — San  Luis  Valley, 
Colorado,  J.  Wolf;  Rothrock  (174),  from  Zuni,  New  Mexico. 

JuNCUS  Mertensianus,  Bong. — Stems  csespitose,  from  a  stout  creeping 
rhizoma,  a  span  to  a  foot  high,  weak,  compressed,  leafy ;  leaves  compressed 
from  the  sides,  indistinctly  cross-partitioned,  mostly  auricled  at  the  sheaths ; 
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heads  few,  rather  large,  deep  brown  or  blackish ;  flowers  about  2''  long, 
outer  sepals  acute,  inner  mostly  shorter  and  obtuse,  mucronate,  rarely 
similar  to  the  outer  ones ;  stamens  6,  or  sometimes  3 ;  filaments  as  long  as 
anthers,  or  longer ;  ovary  and  capsule  obovate,  obtuse,  abruptly  pointed 
by  the  short  style;  seeds  obovate,  short-tailed  at  both  ends. — Highest 
mountains  of  Colorado;  Mosquito  Pass;  Twin  Lakes,  Wolf;  and  north- 

• 

westward  to  Alaska. 

JuNCUS  XIPHI01DE8,  E.  Meyer,  var.  montanus,  Engelm.  June.  1.  c. 
481. — Stems  flattened,  i-lj^  high,  with  laterally  compressed,  slightly  cross- 
partitioned  leaves,  mostly  auriculate  at  sheaths ;  heads  few,  many-flowered, 
light  or  darker  brown ;  flowers  smaller  than  in  the  last ;  all  sepals  acute, 
inner  ones  shorter ;  stamens  6  ;  capsule  oval,  rostrate,  about  as  long  as 
sepals ;  seeds  oblanceolate,  and  pointed  at  both  ends. 

Sierra  Blanca,  Arizona,  Rothrock  (808),  at  12,000  feet  altitude,  and 
through  the  Rocky  Moimtains  to  California  and  Oregon.  Our  specimens 
show  only  1-3  heads,  but  at  Zufii,  New  Mexico,  Dr.  Rothrock  collected  a 
form  (170)  over  2°  high,  with  few-  (3-5-)  flowered  heads  in  compound 
panicles;  sepals  very  acute,  of  equal  length;  anthers  half  as  long  as  filaments; 
capsule  (immature)  rostrate.  This  form  seems  to  stand  near  the  original 
type  from  the  Pacific  coast,  or  to  form  a  transition  from  it  to  J.  oxymeris. 

COMMELYNE^. 

Tbadescantia  Vjrginica,  L. — The  narrow-leaved  forms  (372,  118), 
New  Mexico;  also  Camp  Grant,  Arizona. 

CYPERACE^. 

Cyperus  Nuttallii,  Torr. — ^A  small  form,  with  three  stamens  and  three 
stigmas. — Sanoita  Valley,  Southern  Arizona  (599). 

Cyperus  inflexus,  Muhl. — San  Luis  Valley,  Colorado  (979),  and 
Southern  Arizona  (600  a,  602,  369). 

Cyperus  ScHWEiNnzii,  Torr. — Colorado ;  also  Willow  Spring,  Arizona, 
at  7,500  feet  elevation. 

Cyperus  cephalanthus,  Torr. — Culm  sharply  3-angled ;  angles  decid- 
edly rough ;  sides  hispidly  pubescent ;  leaves  shorter  than  the  stem,  rough- 
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margined,  3-4''  wide  (radical,  and  toward  lower  part  of  the  stem) ;  invo- 
lucre 3-leaved,  leaves  much  exceeding  the  umbel ;  3-4  rays  of  the  umbel 
erect,  many  8-14-flowered  spikelets  agglomerated  into  an  oblong  head; 
scales  ovate,  obtuse,  7-9-nerved,  sides  brown  and  midrib  green;  the  bracts 
subtending  the  spikelets  setaceous,  nearly  as  long  as  the  spikelet ;  achenia 
triangular-ovate,  somewhat  shorter  than  the  scales;  stigmas  3;  stamens 
3.— Sanoita  Valley,  Arizona  (600,  «01). 

Cyperus  rotundatus,  L.,  var.  Hydra,  Gray. — Nevada. 

Cyperus  phymatodes,  Muhl.  ((7.  repenSj  Ell.;  Bot.  Mex.  Bound.). — 
Southern  Arizona  (365,  400  a). 

Hemicarpha  subsquarrosa,  Nees. — ^A  luxuriant  specimen  from  Camp 
Lowell,  Southern  Arizona  (715).  It  appears  to  me  as  though  this  genus 
rests  on  insufficient  foundation,  the  inner  scale  being  so  often  reduced  to  a 
minimum,  and  at  times  is  wanting  altogether. 

Eleocharis  PALU8TRI8,  R.  Br. — Camp  Grant,  Arizona,  furnishes  a 
specimen  (380)  with  the  bristles  shorter  than  the  achenium ;  San  Luis 

Valley,  Colorado  (927,  977). 

Eleocharis  acicularis,  R.  Br.— Alkaline  flats  of  San  Luis  Valley, 
Colorado  (928).     Bristles  twice  as  long  as  the  acheniimi. 

SciRPUS  PAUCiFLORUS,  Lightfoot. — Twin  Lakes,  Colorado  (926). 

SciRPUS  pungens,  Vahl. — Denver  (925),  and  Gila  Valley,  Arizona,  at 
3,080  feet  elevation  (336).    Nevada. 

SciRPUS  VALIDU8,  Vahl. — San  Luis  Valley  (930);  Western  New 
Mexico,  at  6,500  feet  elevation  (104,  Loew) ;  also  Arizona  (330  a),  with 
bristles  to  fruit  longer  than  achenium ;  and  Nevada. 

SciRPUS  MARiTiMUS,  L. — Nevada. 

Eriophorum  polystachyon,  L. — Twin  Lakes  (968). 

FiMBRiSTYLis  GAPiLLARis,  Gray. — Southcm  Arizona  (611,  624).  Quite 
variable  in  size  and  in  shape  of  fruit. 

Cladium  effusum,  Torr. — Culms  nearly  terete,  3-7°  high;  elongated, 
linear  leaves  acutely  serrate  on  back  and  margin ;  spikes  small,  several  in 
a  cluster,  forming  large,  loose  panicles;  scales  4-7,  the  lowest  empty, 
the  top  one  with  a  perfect  flower,  and  the  one  below  it  with  a  staminate 
flower. — Nevada. 
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KoBRESiA*  sciRPiNA,  WiUd. — CsBspitose,  5-8'  high ;  leaves  shorter  than 
the  stem,  the  few  small  brown  spikelets  clustered  into  a  short  terminal  spike ; 
lower  flowers  are  female,  and  the  upper  ones  male. — Colorado. 

CABExf  GYNOCRATES,  Wormsk. — Mosquito,  Colorado  (1000) ;  Twin 
Lakes,  Colorado,  Professor  Wolf 

Cabex  8CIRP01DEA,  Mx. — South  Park,  Colorado  (1002);  Mosquito, 
Colorado ;  Professor  Wolf 

Cabex  polytrichoides,  Muhl. — Twin  Lakes,  Wolf  (1004). 

Carex  obtusata,  Lilij. — South  Park,  Colorado  (1003). 

Carex  Lyoni,  Boott. — Twin  Lakes,  Colorado  (1001). 

Cabex  siccata.  Dew. — South  Park  (1009);  Mosquito,  Colorado 
(1008). 

Cabex  Douglasii,  Boott. — Santa  F^,  N.  Mex.  (31);  Denver  (1010). 
Var.  MiNOB  at  Twin  Lakes  (1011). 

Cabex  Gay  ana,  Desv. — 1-2°  high,  slightly  scabrous  above;  leaves 
1-2''  wide,  shorter  than  the  culm ;  spikes  ovate  or  oblong,  of  numerous 
crowded  spikelets,  the  lower  sometimes  compound,  dioecious,  or  male  with 
a  few  female  flowers,  or  female  with  a  few  male  flowers,  naked  or  with 
one  or  two  clasping  setaceous  bracts  shorter  than  the  spike;  perigynia 
dark  chestnut-colored,  shining,  plano-convex,  tapering  to  a  very  short  coni- 
cal beak,  whitish  at  the  nearly  entire  orifice,  serrate  above  on  the  obtuse 
margins,  marked  in  front  toward  the  somewhat  cordate  base  with  a 
longitudinal  furrow  and  a  few  nerves,  nerveless  on  the  back,  the  walls  thick 
and  spongy;  stigmas  2;  scale  chestnut-colored,  more  or  less  hyaline  on  the 
margins,  ovate-acuminate,  cuspidate,  longer  than  the  perigynia ;  achene 
orbicular,  dark  chestnut. — ^Willow  Spring,  Arizona  (232) ;  South  Pai'k, 
Colorado  (225,  383,  384,  very  young).  Otto  Bockeler,  in  the  Linnaea,  vol. 
39,  p.  54,  quotes  C.  Gay  ana  as  a  synonym  of  C.  divisa^  Huds.  But  the 
often  dioecious  spike  of  Gayana,  its  few-nerved,  furrowed  perigynium  with 

*  KoBRESiA,  Willd. — ''Perennial  herbs,  with  grass-like  leaves,  radical  or  sheathirg  the  stems  at 
the  Ivise.  Spikelets  sessile  in  a  terminal  spike,  simple  or  rarely  branched  at  the  base,  with  a  glame-like 
bract  ander  each  spikelet.  In  each  spikelet  the  lowest  glome  encloses  an  ovary  with  a  long  trifid  style, 
the  next  one,  or  rarely  2  glames,  enclose  3  stamens,  and  there  is  often  a  small  rudimentary  glome  or  awn 
terminating  the  axis.  Some  spikelets  have  only  one  glome,  enclosing  an  ovary,  and  some,  near  the  end 
of  the  spike,  have  only  one  glome  with  3  stamens." — Bentham's  Handbook  of  the  British  Flora,  p.  904. 

tCARBX. — For  the  following  carefol  elaboration  of  this  genns,!  am  Indebted. to  Mr.  William  Boott, 
of  Boston. 
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obtuse  margins  and  nearly  entire  beak,  appear  to  distinguish  it  from  divisGf 
which  has  a  bidentate,  many-striate  perigynium,  wing-margined  above. 

Caeex  maboida,  Boott — Twin  Lakes  (1012) ;  Santa  F4,  N.  Mex. 

Cabex  vulpinoidea,  Mx. — ^Tanks  26  miles  south  of  Camp  Apache, 
Arizona  (267) 

Cabex  mubicata,  L. — Santa  Fd,  N.  Mex.  (46,  is  a  very  small  form). 
Var.  GBACiLis,  Boott  (C.  Hookerianay  Dew.),  South  Park,  Colorado  (1006). 

Cabex  stenophylla,  Wahl. — South  Park  (1012). 

Cabex  tenella^  Schk. — ^Twin  Lakes  (1016). 

Cabex  canescens,  L. — ^Twin  Lakes  (1017)  (1018  possibly  C.  canescens, 
Blytt). 

Cabex  echinata,  Murray  (G  steUtdataj  Good.)  (1018  in  part). — Twin 
Lakes;  also  (214)  from  Willow  Spring,  Arizona,  at  7,400  feet 

Cabex  Liddoni,  Boott. — Colorado  (1030  and  1031);  Mount  Graham, 
Arizona,  at  9,000  feet  elevation  (427).  Dr.  Boott  founded  this  species 
on  specimens  brought  from  the  Columbia  River  by  Dr.  Scouler,  and 
noticed  its  afl&nity  to  C.  arida.  It  has  since  been  found  to  have  a  wide 
range  at  the  West,  and  to  be  very  variable,  approaching  G.  leporinaj  L. 

Cabex  leporina,  L. — Colorado,  Wolf  (1024,  1025). 

Cabex  pestiva,  Dew. — Mosquito,  Colorado  (1020);  Mount  Graham, 
Arizona,  at  9,0.0  feet  (430). 

Cabex  adusta,  Boott.— Colorado,  Wolf  (1028,  1029). 

Cabex  bigida.  Good.  (0.  vulgaris j  Fries,  var.  alpinaj  Boott) — Chiri- 
cahua  Creek,  Arizona;  also  Mosquito,  Colorado  (1035,  1036),  Wolf 

Cabex  vulgabis,  Fries. — Twin  Lakes,  Colorado  (1039.) 

Cabex  aquatilis,  Wahl — South  Park  (1034).  Var.,  Twin*Lakes 
(1037,  1038,  Wolf),  18'  high,  very  slender,  with  1-2  male  and  1-2  linear- 
clavate,  loosely  flowered,  exsertly  pedunculate  female  spikes;  bracts  shorter 
than  the  culm ;  perigynia  (very  young)  obovate,  nerveless,  abruptly  ter- 
minated by  an  extremely  short,  entire  beak,  broader  and  shorter  than  the 
lanceolate  purple  scales  which  have  a  pale  midrib. 

Cabex  Jamesii,  Torr. — Denver,  Colorado  (1032);  Willow  Spring,  Ari- 
zona, at  7,195  feet  (216).  (No.  245,  from  Willow  Spring,  resembles  C. 
acutay  L.,  but  the  bracts  are  shorter  and  the  perigynia  bidentate.) 
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Cabex  decidua,  Boott. — Willow  Spring,  Arizona,  at  7,195  feet  eleva- 
tion (233),  Rothrock. 

Carex  Buxbaumii,  Wahl. — Twin  Lakes,  Colorado  (1042). 

Cabex  atbata,  L. — South  Park  (1046).  Var  nigha  ((7.  nigra^  All.) — 
Oro  City,  Colorado  (1047).  Var.  ovata  (C  ovataj  Rudge.) — South  Park 
(1050,  1051).  Var.  from  Mount  Graham,  Arizona,  at  9,000  feet  (431), 
with  cylindrical  spikes  on  elongated  weak  peduncles. 

Caeex  alpina,  Sw.— South  Park,  Wolf  (1013). 

Cabkx  Pabeyana,  Dew. — Smoothish,  4-18'  high;  leaves  ^'  wide,  with 
revolute  margins,  tapering  to  a  long  slender  point,  shorter  than  the  culm ; 
spikes  oblong  or  cylindrical,  either  single,  dioecious,  or  1  -4,  the  uppermost 
much  the  largest,  about  1'  long,  male,  or  female  with  scattered  male  flowers, 
the  others  female;  bracts  1-2,  slender,  the  lowest  shorter  than  the  culm, 
with  connate  purple  auricles  forming  a  short  (1-2"  long)  sheath ;  perigynia 
triquetrous,  broadly  ovate  or  obovate,  emarginate,  serrate-ciliate  on  the 
margins  above,  about  the  length  of  the  broadly  ovate,  obtuse,  mucronate, 
purple  scales  with  hyaline  margins;  nerves  2,  marginal;  stigmas  3;  acheue 
obovate^  triquetrous. — South  Park  (1040,  1041). 

Cabex  aubea,  Nutt. — Twin  Lakes,  Colorado  (1052-1057).  Willow 
Spring,  Arizona,  at  7,195  feet  (215)  ;  a  tall  form,  with  short  bracts. 

Cabex  Rossii,  Boott. — Twin  Lakes  (1058). 

Cabex  capillabis,  L. — South  Park  (1059).  Var.  elokgata,  Torr., 
Twin  Lakes  (1060). 

Cabex  lanuginosa,  Mx. — Twin  Lakes  (1061,  1062).     Willow  Spring, 

Arizona,  at  7,195  feet  (241). 

»  

Cabex  abistata,  R.  Br. — ^A  single  specimen  without  number  or  ticket. 

Cabex  sp.?  (1064),  Colorado.     Too  young  to  determine. 

Cabex  utbiculata,  Boott. — Twin  Lakes,  Colorado  (1069)  (1068, 
with  more  globular  fruit,  resembling  C,  ampuUacea,  Good.,  common  in  the 
Eastern  States).     Var.  globosa,  Olney,  Sierra  Blanca,  Arizona  (806). 

Cabex  vesicabia,  L.,  var.  alpigena,  Fries.  (C  saxatiliSy  L.;  C.  pullUj 
Good.;  C.  Grahamiiy  Boott.) — 6-24'  high,  sharply  angled,  rough  above; 
leaves  2'^  wide,  shorter  than  the  culm,  tapering  to  a  long,  triquetrous  apex ; 
male  spikes  1-2,  about  1'  long,  female  1-3'  long,  3''  wide,  oblong  or  cylin- 
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dricaJy  subremote,  the  lowest  geduncled ;  perigynia  shining,  pale  or  purple, 
oblong-ovate,  tapering  to  a  cylindrical  bidentate  beak,  nerveless  or  faintly 
nerved,  twice  the  length  of  the  scale ;  scales  purple,  with  pale  midnerve, 
male  oblong  obtuse,  female  ovate  acute ;  bracts  leafy,  clasping,  longer  than 
the  culm,  evaginate,  or  occasionally  there  is  below  the  fertile  spikes  an 
empt}'  bract  with  a  vagina  J-1'  long;  stigmas  2-3  (1071-1072,  1070), 

Drejer,  Re  vista  Crltica,  p.  57,  says  that  the  Greenland  specimens  oipvUa 
are  two  or  three  times  larger  and  more  robust  than  Iceland  ones,  occuixing 
with  1-3  approximate  or  very  remote  round  ovate,  acutish  or  elongated 
cylindrical,  obtuse  female  spikes;  with  scales  obtuse,  shorter,  or  acute, 
longer  than  the  perigynia;  stigmas  2-3.  In  the  Linn.  Trans.,  Dr.  Boott 
states  that  Lapland  specimens  in  the  Linnaean  Herbarium  and  the  descrip- 
tion in  the  Flora  Lapponica  prove  C.  puUaj  Good.,  to  be  the  original  C.  sax- 
otitis  of  Linnaeus,  but  that  afterwards  Linnaeus  in  the  Flora  Suecica  and 
the  Species  Plantarum  confounded  it  with  C.  rigida,  Good.,  which  has  since 
with  European  botanists  generally  borne  the  name  of  saxatilis.  Hooker 
and  Arnott  in  the  British  Fl.  consider  C.  Grahamii  to  be  a  variety  of  the 
original  saxatUis  of  Linnaeus.  Anderson,  Cyper.  Scand.,  names  it  C.  vesica- 
ria^  var.  dichroa.  Dr.  Boott  finally  thought  it  to  be  the  var.  alpigena,  Fries, 
of  vesicaria. 

The  following,  belonging  to  the  vesicaria  group,  with  immature  fruit, 
do  not  admit  of  accurate  determination  or  full  description. 

Cabex  sp.?,  probably  new,  2°  and  over  high,  pale,  slender,  smooth 
and  spongy  at  bottom,  slightly  scabrous  above;  leaves  3''  wide,  much 
exceeding  the  culm;  male  spikes  3-4,  1^  inches  long,  contiguous  (in  one 
specimen  male  spikes  4,  distant,  occupying  a  space  of  4t  on  the  culm); 
female  spikes  3-4,  oblong  cylindrical,  1-2'  long,  f '  wide,  1-3'  below  the 
male,  and  1-5^'  apart,  the  uppermost  sometimes  staminate  at  top  and  at 
bottom,  the  lowest  on  short  peduncles;  bract  of  lower  male  spike  filifonn, 
exceeding  its  spikelet;  bracts  of  female  spikes  evaginate,  clasping  con- 
duplicate  at  base,  much  longer  than  the  culm;  perigynia  (very  young) 
widely  spreading,  ovate,  with  a  rather  long,  cylindrical,  sharply  toothed 
beak,  conspicuously  nerved;  scale  3-nerved,  purple,  with  pale  midnerve, 
the  male  oblong-linear,  obtuse,  female  lanceolate  or  lanceolate-ovate,  taper- 
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ing  to  a  rough  point,  shorter  than  the  perigynia ;  4  specimens  of  the  Expe- 
dition collection  received  from  Washington  without  number  or  ticket. 

Cabex  sp.? — 1^°  high,  smoothish;  leaves  (broken)  ^'  wide;  bracts 
evaginate,  the  lower  male  filiform,  exceeding  the  spikelet,  the  female  broad, 
plane,  exceeding  the  culm;  male  spikes  3-4,  overlapping,  uppermost  1'  long; 
female  spikes  1-2,  oblong  or  cylindrical,  V  long,  3''  wide,  1-3'  below  the 
male,  1-2'  apart,  occasionally  with  an  empty  bract  4-8'  below  the  spikes ; 
perigynia  (very  young)  ovate,  spreading,  tapering  to  a  cylindrical  beak, 
with  short  teeth,  delicately  nerved ;  stigmas  3 ;  scales  3-nerved,  purple,  with 
pale  margins  and  midnerve,  the  male  oblanceolate  obtuse,  the  female  lan- 
ceolate or  ovate,  shorter  than  the  perigynia;  vagina  of  empty  bract  6"  long. — 
Willow  Spring,  Arizona,  Rothrock  (231). 

Cabex  sp.? — 2^  high  or  more,  stout,  glaucous,  smooth  and  spongy 
below,  slightly  scabrous  above,  and  with  the  leaves  thickly  nodose-reticu- 
lated ;  leaves  lij'  wide,  much  longer  than  the  culm ;  male  spikes  4,  over- 
lapping, about  1'  long,  rarely  with  a  few  female  flowers  at  top  and  at  bot- 
tom; female  spikes  2,  f-l^'  long,  §'  wide,  about  9"  below  the  male,  1-4' 
apart;  sometimes  staminate  at  top,  the  lowest  on  a  short  peduncle;  bracts 
of  the  lowest  male  spike  shorter  than  the  culm,  clasping,  with  connate  pur- 
ple auricles ;  bracts  of  the  female  spikes  much  longer  than  the  culm,  with 
vaginsB  ^J'  long.  In  the  vagina  of  the  lowest  spike,  the  lamina  opposite 
the  bract  is  extended  above  to  an  obtuse  point.  Below  the  female  spikes 
there  is  sometimes  an  empty  bract  with  a  vagina  9"  long;  perigynia  (very 
young)  squarrose,  broadly  ovate,  abruptly  ending  in  a  stout,  cylindrical, 
obliquely  cut,  minutely  toothed,  strongly  nerved  beak,  purple  at  the  orifice ; 
stigmas  3 ;  scales  3-nerved,  purple,  with  pale  midnerve,  the  male  oblong 
linear,  obtuse,  the  female  lanceolate  acute,  as  long  as  the  perigynia.  The 
pale  fruit  and  purple  scales  give  the  female  spikes  a  variegated  appear- 
ance.— Colorado  (460). 

Cakex  sp.  ? — Culm  and  leaves  as  in  the  last ;  male  spikes  3-4,  contigu- 
ous, the  upper  1-2'  long,  naked  or  rarely  the  lower  with  a  filiform,  clasping 
bract  exceeding  its  spikelet;  fertile  spikes  2,  narrow-cylindrical,  often  stami- 
nate to  near  the  base,  1^-2'  long,  1-2*J'  below  the  male,  and  about  2' apart, 
sometimes  with  a  lower,  4-8'  distant,  empty  bract,  the  upper  sessile,  the  lower 
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in  a  short,  included  peduncle;  perigynia  ovate,  nerved,  tapering  to  a  cylin- 
drical beak,  with  short  teeth;  bracts  of  female  spikes  evaginate,  clasping, 
or  of  the  empty  bract  with  a  vagina  &*  long,  exceeding  the  culm;  scales 
3-nerved,  purple,  with  pale  margins  and  midnerve,  the  male  linear-oblong, 
acutish,  the  female  lanceolate,  tapering  to  a  sharp  rough  point,  longer  than 
the  perigynia. — Saguache  Creek,  Colorado,  Wolf  (1065).  While  the  culm, 
leaves,  and  male  spikes  in  these  specimens  are  fully  developed,  the  female 
spikes  appear  to  have  been  arrested  in  their  growth.  In  the  disposition  of 
the  spikes,  they  resemble  aristataj  but  the  short  teeth  of  the  perigynia 
exclude  them  from  that  species. 

GRAMINE^. 
By  Geobge  Vasey,  M.  D. 

Alopecurus  AEI8TULATU8,  Michx. — ^Twin  Lakes,  Colorado,  1873  (1073); 
Santa  Fe,  N.  Mex.,  1874  (32).  Varies  much  in  the  length  of  the  awn,  which 
is  sometimes  shorter,  sometimes  longer  than  the  palet, — sometimes,  indeed, 
as  in  No.  390,  Palmer,  1868,  twice  as  long  as  the  palet,  in  which  case  it 
is  hardly  to  be  distinguished  from  A.  genictilatus,  L.,  of  which  it  is  consid- 
ered a  variety  by  Steudel.  There  is  an  equal  variation  in  the  stoutness  of 
the  culm. 

Phleum  alpinum,  L. — ^Twin  Lakes  and  South  Park,  Colorado,  1873 
(1074J. 

HiLARiA*  CENCHBomES,  H.  B.  K. — Culms  stoloniferous,  1  foot  or  less 
high,  frequently  rooting  at  the  pubescent  nodes;  leaves  flat,  narrowly  linear; 
spike  terminal;  rachis  flattened,  flexuous,  of  8-10  joints ;  spikelets  in  threes, 
which  are  connate  at  the  base  and  alternate  on  the  rachis. — Sanoita  Valley, 
Arizona  (595). 

ViLPA  cuspiDATA,  Torr. — ^Twin  Lakes,  Colorado,  1873  (1075,  1076). 
In  some  specimens,  the  glumes  are  acute  and  in  others  obtuse;  indeed, 

*HiLA.KiA,  H.  B.  K. — ^Panicle  spike-like,  spikelets  sessile,  in  threes,  which  are  connate  at  the  base, 
the  two  anterior  ones  male  and  from  1-  to  3-flowered,  the  posterior  female  and  1-flowered.  Male  flowers: 
glames  2,  nneqaal,  the  lower  one  bifid  and  aristate,  the  npper  one  emarginate  and  mucronate ;  palets 
linear-oblong,  emarginate  and  rounded  at  the  apex,  stamens  3. — Female  flowers :  glames  2,  opposite, 
alike,  nneqnally  2-lubed,  aristate  between  the  lobes;  palets  2,  expanded  at  the  base,  and  abrnptly  nar- 
rowed into  a  long  neck,  inferior  one  3-nerved,  superior  one  2-nerved ;  style?  2 ;  grain  oblong,  compressed, 
free  between  the  2  valves. 
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there  seem  to  be  no  good  characters  to  distinguish  this  from  VUfa  depau- 
peratay  Ton*. 

ViLFA  MINIMA,  Vasey. — Culms  erect,  1-1  J'  high,  branched  at  the  base, 
slender ;  spikes  simple,  few-flowered,  terminal  and  lateral,  the  lateral  ones 
partly  enclosed  in  the  loose  sheaths ;  flowers  alternate,  half  a  line  long, 
pointed ;  glumes  membranaceous,  obtuse,  about  half  as  long  as  the  flowers ; 
palets  nearly  equal  in  length ;  leaves  mostly  radical,  short  {^r^'),  strongly 
nerved;  lower  sheaths  inflated.  This  diminutive  grass  appears  to  be 
annual,  very  slender  and  delicate. — On  wet,  sandy  shores  around  Twin 
Lakes,  Colorado,  1873  (1077),  appears  somewhat  like  V.  depauperatay  var. 
filiformiSj  but  is  distinct — Plate  XXVII.  Fig.  7.  Plant,  natural  size. 
Fig.  8.  Flower,  magnified  15  diameters.  Fig.  9.  Cross-section  of  stem, 
greatly  magnified. 

ViLFA  (Sporobolus)  cbyptandba,  Torr. — ^Nevada,  Arizona,  and  Utah, 
1871,  and  1872 ;  Arkansas  Valley,  1873  (1078).  Var.  flexuosus,  Thurb., 
Nevada  and  Arizona,  1871  and  1872.  In  the  variety,  the  panicle  is  longer 
and  more  slender,  and  the  branches  are  capillary  and  flexuous. 

ViLFA  (Sporobolus)  airotdes,  Trin.  (Watson's  Botany  40th  Parallel). — 
Called  salt-grass  and  used  for  pasturage.  Grows  in  alkaline  soil.  Nevada, 
1871  and  1872;  Colorado,  1873  (1079);  Deer  Springs,  Arizona,  1874 
(185)  ;  Albuquerque,  N.  Mex.,  1874  (122)  ;  Sulphur  Springs,  Arizona,  1874 
(550).  The  leaves  of  this  species  and  also  of  the  preceding  furnish  a 
strong  fibre,  which  might  be  utilized  in  making  paper  or  cordage. 

ViLPA  (Sporobolus)  asperifolia,  N.  &  M. — ^Nevada  and  Utah,  1871 
and  1872;  Cottonwood  Creek,  Colorado,  1873  (1081; ;  Saguache  Creek, 
Colorado,  1873  (1082);  Sanoita  Valley,  Arizona,  1874  (692).  No.  1082, 
from  Colorado,  is  a  very  luxuriant  form,  in  which  many  of  the  specimens 
have  2-3-flowered  spikelets.  Many  of  these  have  the  grain  aflfected  with 
a  black  smut     No.  692  is  a  long-stemmed,  procumbent  form. 

ViLFA  (Sporobolus)  RAMULOS A,  H.  B.  K.  (Watson's  Botany  of  the  40th 
Parallel).— Saguache  Creek,  Colorado,  1873  (1080). 

ViLFA  TRiCHOLEPis,  Torr.  (Synopsis  of  Flora  of  Colorado). — Mount 
Graham,  Arizona,  1874  (745);  Sierra  Blanca  (801).  Called  bunch-grass 
in  Arizona ;  makes  an  excellent  forage  (Dr.  Rothrock). 
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ViLPA  BiGENS,  Trin. I — Culm  erect,  2-3^  high,  simple;  leaves  erect, 
coriaceous,  convolute,  pungent;  radical  ones  very  long  (1°  or  more); 
panicle  strict,  erect,  1-1^°  long,  interrupted  below,  the  base  frequently 
included  in  the  upper  sheath ;  rays  short,  appressed,  floriferous  to  the ' 
base;  spikelets  2''  long,  smooth;  inferior  glume  one-fourth  shorter  than 
the  valve.     Arizona,  1871  and  1872. 

Agbostis  pebennans.  Tuck.  ? — ^Wet  ground  among  the  timber ;  Colo- 
rado, 1873  (1085). 

Agbostis  scabba,  Willd. — Low  ground,  Twin  Lakes,  Colorado,  1873 
(1083) ;  South  Park,  Colorado,  1873  (1084) ;  Willow  Spring,  Arizona,  1874 
(225).     A  very  slender  form. 

Agbostis  exabata,  Trin.  (Watson's  Botany  40th  Parallel). — Twin 
Lakes,  Colorado,  1873  (1086);  Camp  Apache,  Arizona,  1874(258). 

Agbostis  vebticillata,  Vill.— Root  fibrous,  culm  procumbent,  genic- 
ulate at  the  rooting  or  ascending  nodes,  sheaths  smooth  or  pubescent,  ligule 
1-2''  long;  leaves  lanceolate-linear,  1-3'  long,  1-3"  broad,  scabrous  on 
the  margins  and  above,  rarely  glabrous;  panicle  dense,  1-4'  long,  more 
or  less  interrupted  below ;  rays  more  or  less  verticillate  (3-8  together),  at 
the  base  branching  and  densely  floriferous;  glumes  acute,  nearly  equal, 
1 -nerved ;  palets  subequal,  awnless,  ^  to  ^  shorter  than  the  glimies. — Camp 
Bowie,  Arizona,  1874  (449);  Central  New  Mexico,  1874  (114). 

Agbostis  vulgabis,  With. — Twin  Lakes,  Colorado,  1873  (10tt7); 
probably  introduced. 

MuuLENBEBGiA  DI8TICH0PHYLLA,  Kunth — Root  firm,  fibrous ;  culm 
erect,  3-4°  high,  smooth,  compressed,  sheathed  at  the  base  by  the  dis- 
tichous, coarse  sheaths ;  leaves  very  long,  rigid,  flat  or  somewhat  involute, 
compressed  at  the  base,  scabrous  on  the  margin  and  keel;  panicle  often 
1°  or  more  long,  contracted;  rays  solitary,  thin,  appressed,  branched; 
glumes  subequal,  scabrous  on  the  back,  shorter  than  the  palets;  inferior 
palet  3-nerved,  short  pilose  on  the  margin  below ;  apex  prolonged  into  a 
bristle  2 J  to  5"  long;  superior  palet  2-nerved.  The  awn  is  wanting  in 
some  forms. — Rocky  Canon,  Arizona,  1874  (282)  ;  an  awnless  form  (283). 

MuHLENBEBGiA  Texana,  Thurb.  (Synopsis  of  Flora  of  Colorada,  p. 
144). — ^Arizona,  1871  ;  Cienega,  Arizona,  1874  (574). 
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MuHLENBEBGiA  PUNGENS,  Thurb.  (Proc.  Acad.  Phil.  1863,  p.  78; 
Synopsis  of  Flora  of  Colorado,  p.  144). — Fort  Garland,  Colorado,  1873 
(1088). 

MuHLENBEBGiA  GRACiLLiMA,  Torr.  (Syn.  of  Flora  of  Colorado,  p.  1 44). — 
San  Luis  Valley,  Colorado,  1873  (1091). 

MuHLENBERGiA  GRACILIS,  Trfn.  (Steudel,  Gram.  p.  179). — Root  fibrous; 
culm  erect,  slender,  branching  at  the  base,  8'  to  1 J  or  2J^  high,  minutely 
scabrous,  as  well  as  the  sheaths;  leaves  erect,  narrowly  linear,  1-12'  long, 
plane  or  convolute,  rigid,  retrorsely  scabrous;  panicle  contracted,  2-8' long; 
branches  solitary,  appressed ;  pedicels  very  short ;  glumes  ovate,  the  lower 
1 -nerved  and  acuminate,  the  upper  3-nerved  and  3-toothed,  the  teeth  awl- 
pointed  ;  palets  lance-oblong,  2"  long,  nearly  equal,  minutely  scabrous,  or 
somewhat  pubescent  on  the  nerves  below,  the  upper  with  an  awn  2-6'' 
long — ^Twin  Lakes,  Colorado,  1873  (1089).  The  species  as  here  defined 
embraces  several  varieties,  two  of  which  ai'e  represented  in  the  collections. 

MuHLENBERGIA    GRACILIS,    Tlin.,    var.    BREVIARISTATA. — CsespitOSC,    low 

(8-1 2'  high),  often  growing  in  ring-like  patches ;  leaves  very  short,  1-3', 
involute  and  rigid ;  panicle  short,  2-3',  very  close ;  awn  of  the  upper  palet 
about  its  own  length. — Twin  Lakes,  Colorado,  1873  (1098). 

MuHLENBERGiA  GRACILIS,  Triu.,  var.  MAJOR. — Culm  tall,  2  to  2J^,  slen- 
der ;  leaves  6  to  8'  long ;  panicle  6  to  8'  long,  lax,  strict ;  glumes  half  as 
long  as  the  palets ;  palets  equal,  minutely  scabrous ;  awn  3-4  times  as 
long  as  the  palet. — Mount  Graham,  Arizona,  1874  (744).  These  forms 
seem  to  be  sufficiently  distinct  for  species,  and  may  have  been  described 
under  other  names. 

MuHLENBERGiA  SYLVATicA,  T.  &  G.,  var  FLEXuosA,  Vascy,  perhaps 
a  new  species.  It  is  731,  C.  Wright,  New  Mexico. — Culms  about  2^  long, 
slender,  branching  from  the  base  and  the  lower  half  of  the  culm,  the 
branches  also  floriferous ;  leaves  narrow,  3'  long ;  panicle  graceful,  droop- 
ing, loose,  somewhat  contracted  above,  3-5'  long ;  branches  mostly  single 
(below  somewhat  distant),  lower  ones  IJ'  long,  divided,  and  flowering  to 
the  base;  pedicels  very  short;  glumes  §  to  f  the  length  of  the  flower, 
scarious,  lanceolate,  acute,  1-nerved,  shortly  2-toothed,  or  with  1  or  2  short 
hairs  (setae)  at   the   apex,   scabrous  on  the  midrib;  palets  conspicuously 
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pubescent  below,  especially  on  the  nerves,  nearly  equal,  lower  one  3-nerved, 
upper  2-nerved;  awn  7  to  10''  long.  Panicle  looser  and  awns  longer 
than   in  M.  sylvatica. — Camp  Crittenden,  Southern  Arizona,   1874  (681). 

Vaseya  comata,  Thurb.  (Watson's  Botany  40th  Parallel). — Gravelly 
shores,  Twin  Lakes,  Colorado,  1873  (1092). 

Calamagbostis  Canadensis,  L.,  var.  robusta. — ^A  robust  form,  ap- 
proaching 0.  Langsdorffii,  Trin. — ^Twin  Lakes,  Colorado,  1873  (1093). 

Calamagrostis  stricta,  Trin. — ^Twin  Lakes,  Colorado,  1873  (1096). 
Saguache  Creek,  Colorado,  1873  (1097). 

Calamagrostis  stricta,  var.  robusta. — Culms  2°  high,  stout,  sca- 
brous, as  are  the  leaves  and  sheaths;  leaves  erect,  10-15'  long?  plane  or 
somewhat  involute,  slender  pointed;  panicle  strict,  rigid,  rather  dense; 
spikelets  larger  and  coarser  than  in  the  preceding.  This  approaches  C. 
confinis. — ^It  occurs  in  many  collections  from  the  Rocky  Mountain  region. 
Twin  Lakes,  Colorado,  1873  (1099).  Some  specimens  are  affected  with 
an  ergot  (1101). 

Calamagrostis  stricta,  var.  brevior — ^Very  near  the  preceding 
variety,  but  with  shorter,  more  rigid  culms,  and  panicle  partly  included  in 
upper  sheath.  This  was  in  an  earlier  report  referred  to  C.  Lapponicaj 
Trin.— Mosquito,  Colorado,  1873  (1098). 

Calamagrostis  sylvatica,  DC.  (Watson's  Botany  4rth  Parallel, 
Sjmopsis  of  Flora  of  Colorado). — Mosquito,  Colorado,  1873  (1094)  ;  South 
Park,  Colorado  (1095). 

Eriocoma  cuspidata,  Nutt.  (Watson's  Botany  40th  Parallel,  Synop- 
sis of  Flora  of  Colorado). — Nevada  and  Arizona,  1871  and  1872;  Denver, 
Colorado,  1873  (1102). 

Oryzopsis  micrantha,  Thurb.  (Synopsis  of  Flora  of  Colorado). — 
Santa  F^,  N.  Mex.,  1874  (44). 

Stipa  avenacea,  L. — Camp  Grant,  Arizona,  1874  (456). 

Stipa  comata,  Trin.  (Watson's  Botany  40th  Parallel). — Agua  Azul, 
N.  Mex.,  1874. 

Stipa  spartea,  Trin. — Utah,  1871  and  1872;  Twin  Lakes,  Colorado, 
1873  (1103). 

Stipa  viridula,  Trin.  (Watson's  Botany  40th  Parallel,  Synopsis  Flora 


286  BOTANY. 

of  Colorado). — ^Twin  Lakes,  Colorado,  1873  (1104) ;  Arkansas  Valley 
(1105);  Mosquito,  Colorado  (1106);  alpine  woods,  Colorado  (1107  and 
1108). 

Stipa  Mongolica,  Turcz.  (Watson's  Botany  40th  Parallel,  Synopsis 
of  Flora  of  Colorado).— Twin  Lakes,  Colorado,  1873  (1100). 

Stipa  pennata,  L.,  var. — This  species,  of  which  little  was  collected,  is 
easily  distinguished  by  the  awns,  which  are  6  inches  or  more  long,  twisted 
for  lJ-2  inches  below,  the  upper  part  flat  and  beautifully  plumose- 
pennated. — Arizona.     Locality  not  recorded. 

Stipa  occidentalis,  Thurb.  (Watson's  Botany  40th  Parallel). — ^Nevada, 
1871  and  1872. 

Aristida  pubpubascens,  Poir. — Arizona,  1871  and  1872. 

Aristida  purpurea,  Nutt.  (Watson's  Botany  40th  Parallel,  Synopsis 
Flora  of  Colorado). — Camp  Bowie,  Arizona,  1874  (481);  Camp  Grant, 
Arizona,  1874  (374). 

Aristida  purpurea,  Nutt,  var.  lonoiseta.  {A.  longisetUj  Steud.) — ^Per- 
haps a  distinct  species. — ^Denver,  Colorado,  1873  (1110)  j  Santa  F^,  N. 
Mex.,  1874  (1). 

Aristida  Humboldtiana,  Trin.  (A.  divaricata^  H.  B.  K.) — Root  fibrous; 
culms  caespitose,  erect,  simple,  1-2°  high ;  leaves  convolute,  rather  short 
and  rigid;  panicle  about  1°  long,  sheathed  at  the  base,  rays  rather  rigid, 
in  twos  or  threes,  mostly  long  (3-60,  flower  bearing  above  the  middle, 
inferior  ones  erect,  superior  ones  open  or  spreading,  most  of  the  branch- 
lets  with  2-3  spikelets  each;  glumes  equal  or  nearly  so,  acute  or  awl- 
pointed,  5-6''  long,  purplish,  equal  to  the  flower  or  slightly  longer;  palet 
scabrous;  awns  sub-equal,  middle  ones  about  8'',  lateral  ones  4-5''  long. — 
Cottonwood,  Arizona,  1874  (348). 

Spartina  gracilis,  Trin.  (Watson's  Botany  40th  Parallel,  Synopsis 
Flora  of  Colorado). — Nevada,  1871 ;  Saguache,  Colorado,  1873  (1111). 

Pleubaphis  Jamesii,  Torr.  (Watson's  Botany  40th  Parallel,  Synop- 
sis Flora  of  Colorado).— Arizona,  1871  and  1872;  Santa  F^,  N.  Mex.,  1874 
(17);  Agua  Azul,  N.  Mex.,  1874  (132). 

BouTELOUA  ciJRTiPENDULA,  Gr. — ^Arizona,  1871  and  1872;  Camp  Crit- 
tenden and  Cienega,  Arizona,  1874  (284,  586,  677). 
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BouTELouA  GRACILIS,  Hook.? — Low,  6-12',  densely  csespitose,  much 
branched  at  the  base;  leaves  short  (1-2'),  flat;  spike  with  6-10  slender 
spikelets,  about  ^'  long,  nearly  sessile,  with  two  to  three  sterile  flowers  or 
bractlets,  one  perfect  flower,  and  a  rudiment  which  is  3-awned  and  longer 
than  the  perfect  flower.  This  species  is  related  to  B,  curtipendula^  but  much 
smaller  and  more  delicate. — Riley's  Well,  Arizona,  1874  (701).  [A  sparse 
but  good  forage. — J.  T.  R.] 

BouTELOUA  POLYSTACHYA,  Beuth. — Culms  low,  caespitose  (about  6-12'), 
smooth ;  leaves  1'  long,  acute,  ciliate  at  the  top  of  the  sheath ;  racemes 
numerous,  gracefiil ;  spikes  .'-5,  subsessile,  4-6"  long,  erect ;  spikelets  ^  to 
f  long;  rachis  compressed,  margin  minutely  puberulent;  flowers  in  two 
series  on  the  rachis;  glumes  hyaline,  lower  one  small,  upper  one  with  a 
short  awn ;  palets  2-lobed,  the  lower  with  3  awns,  upper  with  2,  rudiments 
with  3  awns,  which  equal  those  of  the  flower. — Arizona,  1871  and  1872 ; 
Gila  Valley,  1874  (770,  352). 

BouTELOUA  POLYSTACHYA,  var.  MAJOR? — I  usc  this  name  provisionally 
to  designate  a  grass  larger  in  all  its  parts  than  the  preceding.  Culms  1-1  ^^ 
high;  racemes  with  mostly  5-7  spikelets,  which  are  about  1'  long,  rather 
on  one  side  of  the  culm,  sessile  or  nearly  so,  about  1'  distant ;  culms  some- 
what branched  below,  rather  leafy ;  leaves  flat,  3-4'  long,  scabrous  on  the 
margin.  Probably  this  has  been  described  as  a  distinct  species. — Sanoita 
Valley,  Arizona,  1874  (691,  347). 

BouTELOUA  HuMBOLDTiANA,  Griscb.  ? — Under  this  name  I  have  placed 
specimens  from  New  Mexico,  because  of  their  correspondence  to  Cuban  speci- 
mens of  that  name  in  the  Herbarium.  I  do  not  know  where  the  description 
is  given.  The  grass  is  about  1  J°  high,  upper  leaf  very  short;  raceme  2-3' 
long,  of  4-6  spikes,  each  of  which  is  about  J'  long,  wide  at  the  top,  tapering 
below,  of  4-6  long  awned  spikelets. — Camp  Bowie,  Arizona,  1874  (484). 

BouTELOUA  JUNCiFOLiA,  Lag. — Culms  lJ-2°  high,  much  branched 
below,  leafy;  leaves  broadly  linear-lanceolate,  4-6'  long,  rather  stift', 
smooth  panicle  or  raceme  of  6-12  distant,  rather  coarse  spikes,  J-f 
long,  each  of  5-7  spikelets ;  glumes  lanceolate,  nearly  as  long  as  the  per- 
fect flower,  acute,  scabrous  on  the  mid-nerve ;  lower  flower  perfect,  upper 
ones  staminate ;  lower  palets  of  perfect  flower  tridentate,  its  terminal  awn 
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little  exceeding  the  palet,  lower  palet  of  sterile  fl.  with  3  long,  coarse  awns 
3''  long  (2024,  Coll.  C.  Wright,  N.  Mex.,  1851).— Camp  Bowie,-  Arizona, 
1874  (484  bis). 

BouTELOUA  OLIGOSTACHYA,  Torr. — Utah,  1871  and  1872.  Twin  Lakes, 
Colorado,  1873  (11 13).     Sulphur  Springs,  Arizona,  1874  (548). 

BouTELOUA  HIR8UTA,  Lag. — Chiricahua,  Arizona,  1874  (512). 

BouTELOUA  FGENA,  Torr. — Loaves  glabrous;  spikes  2-3,  oblong,  falcate, 
spreading;  rachis  nearly  half  the  length  of  the  spikes;  upper  glume  nearly 
as  long  as  the  perfect  flower,  with  two  rows  of  piliferous  glands  on  the 
back;  lower  palets  deeply  3-cleft,  the  segments  lanceolate  and  mucronate, 
hairy  on  the  margin,  neutral  flower  of  two  truncate  emarginate  valves, 
with  a  2-valved  rudiment  of  a  third  flower,  and  3  short,  stout  awns 
(Torrey  in  Emory's  Report). — ^Arizona,  1871  and  1872. 

Chloris  alba,  Presl. — Spikes  umbellate-fasciculate,  numerous  (8-12), 
the  peduncle  enclosed  in  a  broad,  compressed  sheath;  spikelets  2-flowered; 
upper  glume  nearly  as  long  as  the  flowers,  2-toothed,  with  a  short  awn 
between  the  teeth ;  lower  palet  of  the  perfect  flower  obscurely  3-nerved, 
gibbous  in  the  middle,  the  margin  ciliate,  with  long  hairs  toward  the  sum- 
mit; awn  3  times  as  long  as  the  palets;  neuter  flower  broad  and  truncate, 
enclosing  a  short  aristiform  rudiment  (Torrey  in  Emory's  Report).— 
Nevada  and  Arizona,  1871  and  1872.     Cienega,  Arizona,  1874  (578). 

BucHLOE  DACTYLOiDES,  Eug.  (Syuopsis  Flora  of  Colorado). — Summit, 
Colorado,  1873  (1115) 

Tricuspis  pulchella,  Torr. — A  beautiful  little  grass,  with  densely 
csespitose  culms  and  few-flowered  panicles,  which  are  crowded  among  the 
fasciculate  leafy  branches  (Torr.).  Leaves  plane,  subulate  rigid,  scabrous; 
panicles  subspicate,  terminating  the  leafy  branches;  spikelets  6-7-flowered; 
glumes  lanceolate,  acuminate,  smooth,  equal;  lower  valve  oblong,  white- 
hairy  along  the  middle  and  base,  apex  bifid,  awned  between  the  lobes ; 
awn  straight,  exceeding  the  lobes ;  upper  valve  oblong,  acute. — Arizona, 
1871  and  1872.     Cienega,  Arizona,  1875  (575). 

Graphephorum  flexuosum,  Thurb.  (Synopsis  of  the  Flora  of  Colo- 
rado).—Fort  Garland,  Colorado,  1873  (1116). 

KcELERiA  CRiSTATA,  Pers. — Chiricahua,  Arizona,  1874  (516). 
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Eatonia  obtusata,  Gr. — Utah,  1871  and  1872.  Cave  Spring,  Arizona, 
1874,  and  Zufli  (194). 

Melica  mutica,  Walt.,  var.  glabra. — SieiTa  Blanca,  Arizona, 
1874  (805). 

Melica  stricta,  Bol.  (Watson's  Botany  40th  Parallel). — Nevada,  1871 
and  1872. 

Melica  bulbosa,  Gey.  (Synopsis  Flora  of  Colorado). — Nevada,  1871 
and  1872. 

Glycerla  nervata,  Trin. — Twin  Lakes,  Colorado,  1873  (1121).  Santa 
F^,  N.  Mex.,  1874  (71).    A  large  form.  Mount  Graham,  Arizona,  1874  (428). 

Glyceria  airoides,  Thurb.  (Synopsis  of  Flora  of  Colorado). — Saguache 
Creek,  Colorado,  1873  (1120). 

Glyceria  distans,  Wahl. — Santa  Fd,  N.  Mex.,  1874  (34). 

Brizopyrum  spicatum,  Hook.,  var  strictum,  Gr. — ^Nevada  and  Utah, 
1871  and  1872.  Saguache  Creek,  Colorado,  1873  (1123  and  1124). 
Covero,  N.  Mex.,  1874  (105).     Alcadonis,  N.  Mex.  (84). 

Catabrosa  aquatica,  Beauv.  (Synopsis  Flora  of  Colorado,  Watson's 
Botany  40th  Parallel).— Near  Gray's  Peak,  Colorado,  1873  (1122). 

PoA  ALPiNA,  L. — Mosquito,  Colorado,  1873  (1126).  South  Park,  Colo- 
rado, 1873  (1127).  This  I  take  to  be  the  true  aJpinaj  characterized  by  the 
short  ovate  panicle,  and  the  broad,  flat,  thick  and  short,  radical  leaves. 

PoA  Andina,  Nutt — Culms  tufted,  erect,  rigid,  smooth  or  scabrous, 
6'  to  2°  high?  leafy  at  the  base;  leaves  rigid,  scabrous,  flat  or  usually 
convolute,  generally  glaucous,  cauline  ones  with  very  short  or  almost  obso- 
lete blades;  panicle  usually  narrow,  spike- like  and  close,  or  oblong  and 
somewhat  expanded,  2-5'  long;  rays  chiefly  in  threes,  almost  sessile, 
or  short-stalked;  spikelets  about  3"  long,  ovate,  3-5-flowered;  glumes 
nearly  equal,  acute,  about  2''  long,  smooth,  hyaline  and  (generally)  puiple- 
tinged,  except  on  the  keel,  compressed,  1 -nerved,  or  the  upper  indis- 
tinctly 3-nerved  and  broadest  at  the  middle ;  flowers  compressed  and 
keeled,  not  webbed  at  the  base ;  lower  palet  2-2^''  long,  obtuse  or  acutish, 
indistinctly  or  plainly  3-nerved ;  keel  curved,  scarious  and  generally  pur- 
plish above,  very  light  green  below,  smooth  or  softly  puberulent,  except  on 
the  keel  and  margins,  which  are  more  or  less  pubescent.     This  grass,  which 
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is  supposed  to  be  the  Poa  Andina  of  Nuttall,  is  exceedingly  variable  and 
puzzling.  It  embraces  several  varieties,  two  of  which  are  represented  in 
this  collection,  viz :  Var.  spicata. — Radical  leaves  rigid,  involute,  scabrous, 
pungently  pointed,  3  to  9'  long ;  panicle  narrow  and  spike-like ;  branches 
sessile  or  nearly  so. — Colorado,  J  873  (1135,  1136,  1137).  Var.  major. — 
Panicle  oblong;  branches  short;  flowers  larger  and  paler. — ^Arizona,  1872 ; 
Colorado,  1873  (1133,  1134). 

Poa  tenuifolia,  Nutt.  (Watson's  Botany  40th  Parallel,  Synopsis  Flora 
of  Colorado). — This  species  presents  a  great  variety  of  forms,  some  of 
which  may  j^et  require  to  be  made  distinct  species.  The  general  characters 
may  be  stated  as  follows:  culms  tufted,  1-2^^  high,  stout  or  slender, 
glabrous  or  with  the  leaves  and  sheaths  more  or  less  scabrous;  leaves 
narrowly  linear,  1-10'  long,  ligule  short  or  elongated ;  panicle  erect  or 
slightly  bending,  narrow  or  somewhat  open  and  spreading,  2-6'  long; 
branches  2-5  together,  scabrous,  of  unequal  length;  spikelets  2-5-flow- 
ered,  glumes  keeled,  lanceolate  or  ovate-lanceolate,  acute,  scarious-mar- 
gined,  upper  one  3-nerved,  lower  1-nerved ;  flowers  very  narrow,  linear  or 
linear-lanceolate,  scarcely  keeled,  convex  on  the  back,  obtuse  or  acutish, 
scarious,  and  bronze-tinged  at  the  apex,  pubenilent  or  finely  pubescent, 
obscurely  nerved,  not  webbed ;  flowers  readily  separating  at  the  joints. 
The  grain  is  extensively  gathered  by  the  Indians  for  food.  The  following 
forms  or  varieties  occur  in  the  collection:  Var.  rioida,  Nevada,  1872, 
Colorado,  1873  (1138  and  1140)  ;  var.  elongata,  panicle  linear,  5-6  inches 
long;  Nevada,  1872;  Colorado,  1873  (1141). 

Poa  pratensis,  L.— Colorado,  1873  (1125)  ;  Santa  F^,  N.  Mex.,  1874 
(19) ;  and,  what  seems  to  be  a  slender  form,  in  bogs.  Twin  Lakes,  Colo- 
rado, 1873  (1131). 

PoA  SEROTiNA,  Ehrh. — Twin  Lakes,  Colorado,  1873  (1130)  ;  also  var. 
LAXICAULE,  Twin  Lakes,  Colorado,  1873. 

Poa  c^sia,  Sm.  ?,  var.  rigida. — Mosquito,  Colorado,  1873  (1142); 
South  Park,  Colorado,  1873  (1143). 

Poa  laxa,  Haenke? — Colorado,  1873  (1128).  Var.  minor,  HalPs 
post-office,  Colorado,  1873  (500,  J.  Wolf). 

Poa    flexuosa,    var.   occidentalis. — ^Twin    Lakes,   Colorado,    1873 
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(1132).  Culm  2-3^,  erect,  rather  stout;  culm-leaves  broadly  linear  (3-5' 
long,  3''  broad),  gradually  tapering  to  a  point,  rather  scabrous ;  sheaths 
mostly  smooth,  shorter  than  the  intemodes ;  panicle  4-8'  long ;  rays  2-5 
together,  mostly  in  twos  or  threes,  2-3'  long,  and  capillary,  smooth  or 
slightly  scabrous,  diverging,  flower-bearing  mostly  for  the  upper  third ; 
spikelets  3-5-flowered,  light  green,  rather  loose ;  glumes  acute,  thin,  smooth, 
except  slightly  hispid  on  the  keel,  obscurely  nerved ;  lower  palet  distinctly 
3-5-nerved,  slightly  pubescent,  rather  more  so  on  the  keel  and  margin 
below,  acutish. 

PoA  Wheeleri,  Vasey. — ^Culms  1^2  feet  high ;  radical  leaves  rigid, 
involute  and  cuspidate-pointed,  5-10  inches  long;  culms  from  running  root- 
stocks  like  Poa  brevifolia,  Muhl.,  and  having  a  panicle  like  that  with  capil- 
lary branches  in  pairs ;  flowers  acute,  not  webbed. — South  Park,  Colorado, 
1873  (1131).— Plate  XXVIII.  Fig,  1.  Natural  size.  2.  Spikelet,  mag- 
nified 5  diameters.     3.  Upper  floret,  with  rudiment,  magnified  7  diameters. 

Poa  arctica,  R  Br. — Culms  1^-2°  high,  erect,  slender,  very  smooth, 
as  are  the  sheaths  and  leaves;  leaves  about  2  on  the  cubn,  2-3'  long, 
narrow-linear;  panicle  4-5'  long;  rays  simple  or  in  pairs,  capillary,  lower 
ones  2-3'  long,  rather  distinct,  spreading  and  reflexed  with  age,  branched 
near  the  extremity  with  few  spikelets;  spikelets  mostly  3-flowered; 
glumes  broadly  ovate,  rather  acute,  purple-margined;  flowers  ovate,  acute, 
obscurely  3-5-nerved,  smooth,  except  pubescent  on  the  keel  and  lateral 
nerves,  slightly  webbed. — Along  mountain  streams.  Twin  Lakes,  Colo- 
rado (1144  and  1145). 

Ebagbostis  Pueshii,  Bemh.? — Nevada,  1871  and  1872;  Camp  Lowell, 
Arizona,  1874  (1004). 

Eeagrostis  pilosa.  Beau  v. — Saguache  Creek,  Colorado,  1873  (1146). 

Eraqbostis  po-eoides,  var.  megastachya,  Beauv. — ^Ash  Creek,  Ari- 
zona, 1874  (305).   Var.  foliosa,  Cienega  Creek,  Arizona,  1874  (591). 

Festuca  ovina,  L.— Utah,  1871  and  1872;  Colorado,  1873  (1149). 

Festuca  ovina,  L,,  var.  dueiuscula. — Twin  Lakes,  Colorado,  1873 
(1150). 

Festuca  ovina,  L.,  var. — Mount  Graham,  Arizona,  1874  (424). 

Festuca  ovina,  L.,  var,  abistata. — South  Park,  Colorado,  1873  (1148). 
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Festuca  ovina,  L.,  var.  tenuifolia. — South  Park,  Colorado,  1873 
(1151). 

'  Festuca  ovina,  L.,  var.  brevipoli a,  Watson. — ^Mount  Lincoln,  Colorado, 
1873  (1152). 

Festuca  tenella,  Willd. — Denver,  Colorado,  1873  (1147);  Santa 
F^,  N.  Mex.,  1874  (74). 

Festuca  Thurberi,*  Vasey. — Culm  2-2^  feet  liigh,  erect,  caespitose, 
smooth,  2— 4-leaved;  leaves  rigid,  involute,  6'  long,  scabrous;  radical  leaves 
numerous,  involute,  rigid,  I-l  J°  long,  very  scabrous  on  the  margin,  sheaths 
somewhat  membranaceous ;  blade  deciduous  when  old ;  panicle  compound, 
3-5'  long,  a  little  drooping,  of  4-5  nodes ;  branches  or  rays  single  or  in 
pairs,  slender,  2-4'  long,  spreading  when  ripe,  branching  at  or  below  the 
middle ;  spikelets  purplish,  oblong-lanceolate  or  cylindrical  when  young, 
broad  above  when  expanded,  3-5-flowered,  5-6''  long,  slightly  scabrous 
under  the  lens ;  glumes  thin,  membranaceous,  ^  shorter  than  the  flowers,  of 
nearly  equal  length  (2"),  obtuse  or  acutish,  upper  one  convex,  not  com- 
pressed, obscurely  nerved,  lower  one  slightly  keeled ;  flowers  cylindrical, 
convex,  not  compressed ;  outer  palet  obscurely  5-nerved,  3"  long,  lanceo- 
late, acute  or  short  cuspidate,  minutely  scabrous;  inner  palet  narrow, 
slightly  hispid  on  the  keels,  equalling  the  outer,  sometimes  bifid  at  the  apex. 

This  species  in  several  preceding  collections  from  the  Rocky  Mount- 
ains has  been  called  Festuca  scabrella,  Torn,  but  upon  careful  comparison 
of  the  figure  and  description  of  that  species  in  Hooker's  Fl.  Bor.  Am.,  I  am 
satisfied  that  this  is  a  different  species. — Twin  Lakes,  Colorado,  1873 
(1153);  South  Park,  Colorado  (1154).— Plate  XXIX.  Natural  size. 
Fig.  1.  Spikelet,  magnified  5  diameters.  2.  Upper  glume.  3.  Lower 
glume      4.  Upper  palet.     5.  Lower  palet. 

Bromus  ciltatus,  L.,  var.  purgans? — Utah,  1871  and  1872;  Twin 
Lakes,  Colorado,  1873  (1155  and  1156);  Sierra  Blanca,  Ai-izona,  1874 
(802). 

Var.  MONTANUS. — Twin  Lakes,  Colorado,  1873  (1157);  Mount  Graham, 
Arizona,  1874  (435). 

Bromus  breviaristatus,  Thurb.  ?  (Watson's  Botany  40th  Parallel). — 

'   *  [See,  also,  Botanical  Gazette,  vol.  2,  No.  1. — J.  T.  R.] 
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Near  Gray's  Peak,  Colorado,  1873  (1158).  This  differs  somewhat  from  the 
plant  described  by  Hooker,  but  is  probably  only  a  local  variety. 

Phbagmites  commonis,  L. — Utah,  1871  and  1872. 

Lepturus  paniculatus,  Nutt — Denver,  Colorado,  1873  (1178);  San 
Carlos  Creek,  Arizona,  1874  (777). 

Triticum  repens,  L. — Nevada  and  Utah,  1871  and  1872 ;  Twin  Lakes, 
Colorado,  1873  (1166);  Santa  F^,  N.  Mex.,  1874  (35);  Agua  Azul,  1874 
(103). 

Var.  TENERUM. — Cave  Springs,  Arizona,  1874  (195), 

Var.  GLAUCUM. — Cottonwood  Creek,  1873  (1167). 

Var.  COMPACTUM. — Twin  Lakes,  Colorado,  1873  (1168  in  part). 

Triticum  violaceum,  Hornem. — Culms  erect,  2° ;  leaves  rather  rigid, 
erect,  inclined  to  be  convolute;  panicle  erect,  4-5'  long;  spikelets  3-5- 
flowered ;  glumes  tapering  into  an  awn  longer  than  the  body,  5-7 -nerved ; 
lower  palet  obscurely  5-nerved,  with  an  awn  longer  than  the  palet,  the 
upper  one  obtuse,  ciliate  on  the  margins;  flowers  more  or  less  tinged. 
Perhaps  only  a  form  of  T.  caninum,  L. — Twin  Lakes,  Colorado,  1873 
(J  168). 

Triticum  caninum,  L. — Twin  Lakes,  Colorado,  1873  (1169), 

HoRDEUM  JUBATUM,  L. — Nevada  and  Utah,  1871  and  1872 ;  Saguache, 
Colorado,  1873  (1164). 

HoRDEUM  PRATENSE,  Huds. — South  Park,  Colorado,  1873  (1165). 

Elymus  Canadensis,  L. — Utah,  1871  and  J  872;  Rocky  Cafion,  Ari- 
zona, 1874  (297);  Chiricahua,  Arizona,  1874  (526). 

Elymus  Sitanion,  Schultz  (Watson's  Botany  40th  Parallel,  Synopsis 
Flora  of  Colorado).— Denver,  Colorado,  1873  (1161);  South  Park,  Colo- 
rado (1163);  Twin  Lakes,  Colorado,  1873  (1162);  Arizona,  1874. 

Elymus  condensatus,  Presl  (Watson's  Botany  40th  Parallel,  Synopsis 
Flora  of  Colorado). — Nevada  and  Utah,  1871  and  1872;  Grant  Creek, 
Colorado  1873  (1160). 

Danthonia  sericea,  Nutt. — Twin  Lakes,  Colorado,  1873  (1170)  ;  also  a 
small  form,  which  is  perhaps  D.  spicata.  South  Park,  Colorado,^  1873  (1171). 

Trisetum  subspicatum,  Beauv. — North  Pass,  Colorado,  1873  (1172); 
Baker's  Mine,  Colorado,  1873  (1173). 
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Tbisetum  ALPE8TRE,  Beauv. — ^This  is  chiefly  distinguished  from  T. 
svbspicatum  by  its  slender,  open,  spreading  panicle.  It  corresponds  well 
with  European  specimens  of  T.  cdpestre. — ^Twin  Lakes,  Colorado,  1873 
(1174). — Plate  XXVII.  Fig.  4.  Natural  size.  5.  Spikelet,  magnified  6 
diameters.  6.  The  same,  with  glumes  removed.  The  figure  should  have 
shown  a  slight  pubescence  on  the  pedicel  of  the  upper  floret. 

Trisetum  Wolfii.  —  Culms  erect  from  a  decumbent  base,  1^2° 
high,  smooth  above;  leaves  flat,  upper  ones  short,  lower  ones.  4-6' 
long,  somewhat  scabrous,  ligule  lacerate;  flowers  in  an  upright,  close, 
almost  spicate  panicle,  which  is  2-4'  long,  1-2  rays  at  each  joint ;  spike- 
lets  lanceolate,  2-flowered,  and  with  rudiment  or  continuation  of  tiie 
rachis  half  as  long  as  the  upper  flower,  the  rachis  and  filament  villous; 
glumes  lanceolate,  membranaceous,  acuminate,  equalling  the  flowers, 
which  have  a  few  hairs  at  the  base;  lower  palet  lanceolate,  acuminate, 
sUghtly  split  or  2-toothed  at  the  apex,  obscurely  5-nerved,  bearing  near 
the  point  a  straight  appressed  awn,  equalling  or  a  little  exceeding  the  palet; 
upper  palet  rather  shorter;  grain  oblong-linear,  nearly  as  long  as  the  palets. 
This  obscure  grass  was  collected  by  Mr.  E.  Hall  in  the  Rocky  Mountains, 
and  in  his  collection  was  mixed  with  Poa  tenuifolia;  it  was  also  collected 
by  the  writer  in  1868,  on  the  expedition  of  Major  Powell,  and  distributed 
as  No.  693  in  his  collection.  Very  fine  specimens  were  also  collected  in 
Middle  Park,  Colorado,  in  1874,  by  Prof  G.  H.  French.  It  is  at  least  very 
close  to,  if  not  identical  with,  Graphephorum  melicoides,  some  specimens  of 
which  from  Mount  Kineo,  Maine,  show  the  short  awn  on  the  lower  palet. — 
Twin  Lakes,  Colorado,  1873— Plate  XXVII.  Fig.  1.  Natural  size.  2. 
Spikelet,  magnified  5  diameters.  3.  A  floret,  showing  the  palets  and  the 
linear  seed,  enlarged  5  diameters. 

AiRA  c^spiTOSA,  L.,  var.  Montana. — The  Rocky  Mountain  forms  of 
this  species  vary  from  the  description  in  having  involute  instead  of  flat 
leaves,  but  rather  thick  and  coarse,  unlike  the  bristle-form  leaves  of  A. 
flexuosay  and  usually  also  in  having  longer  awns  than  are  described. — Utah, 
1871  and  1872.  South  Park,  Colorado,  1873  (1175).  Willow  Spring, 
Arizona,  1874  (230). 

Hierochloa  boeealis,  R.  &  S. — South  Park,  Colorado,  1873  (1176). 
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Beckmannia  EBUC-fiFORMis,  Host  (Watson's  Botany  of  40th  Parallel, 
Synopsis  Flora  of  Colorado). — Saguache  Creek,  Colorado,  1873  (1177). 
Zuili,  N.  Mex.,  1874  (163). 

Panicum  obtusum,  H.  B.  K. — Culms  erect,  about  18'  high,  rather 
rigid;  leaves  linear,  rigid,  3-6'  long;  sheaths  smooth;  panicle  erect,  5-6' 
long,  of  5-7  appressed  branches;  spikeletsin  pairs,  sub-imbricated,  obovate, 
obtuse,  smooth;  inferior  flower  of  2  palets,  triandrous;  perfect  flower  nar- 
row, longitudinally  striate.  Plant  glabrous  and  somewhat  glaucous.  Rachis 
narrowly  linear,  very  flexuous. — Sulphur  Springs,  Arizona,  1874  (549). 

Panicum  maximum,  var.  bulbosum,  Jacq. — Root  bulbous;  culm  erect, 
3—4°  high,  rather  wiry,  naked  above,  glabrous;  leaves  narrowly  linear, 
erect,  3-4'  long,  smooth,  or  somewhat  scabrous ;  panicle  3-6'  long, 
strict;  rays  mostly  single,  strict,  distant,  branched  to  the  base,  sparsely 
flowered;  spikelets  mostly  sessile,  or  very  short -peduncled,  ovate,  acutish; 
glumes  thin,  purplish,  obtuse,  the  lower  about  half  as  long  as  the  perfect 
flower,  upper  one  5-nerved ;  sterile  flower  of  two  thin  palets ;  perfect 
flower  ovate-oblong,  smooth. — Rocky  CaQon,  Arizona,  1874  (296  and  298). 

Panicum  Cbus-galli,  L. — Camp  Crittenden,  Arizona,  1874  (668). 

Panicum  LEUCOPHjauM,  H.  B.  K.  (P.  lachnanthum^  Torr.) — Culm 
ascending,  branched  below,  glabrous,  lJ-2^  long;  leaves  flat,  4-6'. long; 
sheaths  hairy;  panicle  oblong,  erect,  3-6',  the  branches  alternate  and 
loosely  racemose;  all  the  spikelets  pedicellate,  oblong;  inferior  glume 
very  short,  glabrous ;  the  superior  and  the  inferior  palet  of  the  abortive 
flower  much  attenuate  and  somewhat  awned  at  the  tip,  densely  cov- 
ered with  very  long,  white,  silky  hairs ;  perfect  flower  ovate-lanceolate, 
acuminate  and  mucronate,  glabrous,  finely  striate,  and  dotted  longi- 
tudinally.— ^Arizona,  1871  and  1872.     Camp  Bowie,  Arizona,  1874  (489). 

Setabia  caudata,  R.  &  S. — Culm  erect,  2°,  flattened  below,  leafy; 
leaves  and  sheaths  retrorsely  scabrous,  flat,  hairy  at  the  mouth  of  the 
sheath,  upper  leaves  involute-pointed;  panicle  cylindrical,  4-6'  long, 
dense  or  loose  and  interrupted,  pale  green;  spikelets  glomerate,  oblong, 
acutish,  1"  long;  glumes  herbaceo-membranaceous,  cordate,  mucronu- 
late,  lower  one  J  to  ^  as  long  as  the  upper,  upper  one  5-7-nerved,  per- 
fect flowers   ovate,  acute,  finely  punctate;    bristles  upwardly  serrulate, 
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4-6''  long. — Gila  Valley,  Arizona,  1874  (334).  Var.  pauciflora  much 
smaller  and  more  delicate ;  leaves  broader  and  shorter  and  not  scabrous ; 
panicle  much  smaller  and  looser,  is  2096,  C.  Wright,  N.  Mex.  Coll.,  1851  and 
1852. 

Helopus  punctatus,  Nees. — ^This  differs  from  Panicum  in  having 
clavate,  torulose  pedicels,  and  in  the  absence  of  the  inferior  glume.  Culm 
erect,  2-3°  from  a  decumbent  base,  somewhat  pubescent  at  the  nodes, 
ligule  a  short  pubescent  fringe;  leaves  lanceolate-linear,  6-10'  long,  3-5" 
wide,  smooth;  panicle  6'  long,  of  5-10  erect,  sessile  branches;  axis  and 
rays  pubescent;  pedicels  clavate,  with  a  short  ring-like  torus;  spikelets 
lJ-2"  long,  acuminate,  finely  pubescent;  glume  and  sterile  flower  pointed; 
perfect  flower  oval  or  oblong,  mucronulate,  punctate. — Cienega,  Arizona, 
1874(583). 

Andeopogon  macrourus,  Michx. — Southern  Nevada  and  Arizona, 
1871  and  1872. 

Andropogon  argenteus.  Ell. — Arizona,  1871  and  1872.  Sulphur 
Springs,  Arizona,  1874  (547). 

Andropogon  scoparius,  Michx. — Black  River  Flats,  Arizona,  1 874(790). 

Andropogon  ciliaris,  Trin  {EUonuriLS  ciliaris^'Il.  B.  K.) — ^This  belongs 
to  a  section  of  Andropogon  which  is  distinguished  by  having  the  spikes 
solitary,  lateral,  and  terminal.  Root  fibrous,  red,  aromatic ;  culms  csespitose, 
ascending  or  erect  (3-4°),  compressed;  ligules  short,  ciliate;  leaves  nar- 
rowly linear  or  filiform-involute,  glabrous,  or  pilose  below;  spikes  2-4' 
long,  jointed ;  male  spikelet  with  a  short,  ciliate,  margined  pedicel ;  perfect 
spikelet  sessile,  the  lower  glume  acutely  bifid  at  the  apex,  white  hairy 
externally. — Sanoita  Valley,  Arizona,  1874  (638). 

Andropogon  contortus,  L.  {Heteropogon  hirsutus,  Pers.) — This  belongs 
to  the  same  section  as  the  preceding.  Culm  erect,  branching,  1-2°,  2- 
edged  below ;  sheaths  and  nodes  glabrous ;  ligule  short,  truncate,  ciliate ; 
leaves  flat,  sharp-pointed,  scabrous ;  spikes  solitary ;  rachis  and  pedicel  of 
the  fertile  flowers  hirsute ;  outer  glume  of  male  flower  acute  and  pilose ; 
awn  long  (3'). — Sanoita  Valley,  Arizona,  1874  (656). 

Sorghum  nutans,  Gr. — Sanoita  Valley,  Arizona,  1874  (689). 

Imperata  arundinacea,  Cyrill — -Spikelets  in  pairs,  one  sessile,  the  other 
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pedicelled,  all  fertile,  articulate  at  the  base;  glumes  2,  membranaceous, 
subequal,  awnless,  externally  covered  with  long  silky  haira ;  inferior  flower 
of  1  hyaline  palet ;  superior  flower  perfect,  of  2  minute,  hyaline,  awnless 
palets ;  stamens  2,  styles  2,  elongated ;  stigmas  plumose ;  panicle  con- 
tracted, spike-form,  cylindrical ;  spikelets  externally  surrounded  with  long 
silky  hairs ;  culm  erect,  2-3°,  and  with  the  nodes  and  the  leaves  glaucescent 
and  smooth;  leaves  linear,  setaceo-acuminate  (1°  or  more  long,  1"  wide), 
rigid;  panicle  elongated-cylindrical,  4-8'.  —  Nevada,  1871  and  1872; 
Sanoita  Valley,  1874  (656). 
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PREFACE. 


In  this  account  of  the  Ferns  of  the  Southwest,  it  has  been  thought  best 
to  give  not  merely  a  report  of  such  as  have  been  collected  by  the  Surveys 
under  Lieutenant  Wheeler,  but,  including  these,  to  make  a  full  report  of  all 
the  Ferns  discovered  hitherto  in  the  regions  lying  west  of  the  1 05th  degree 
of  west  longitude  and  south  of  the  40th  degree  of  north  latitude.  Since 
many  of  the  species  are  described  only  in  works  which  are  inaccessible  to 
most  collectors  and  amateurs  of  Ferns,  it  seems  desirable  to  give  reasonably 
full  descriptions  of  all  the  species  and  genera  which  are  not  found  in  Gray's 
Manual,  and  to  even  describe  anew  a  few  which  are  given  in  that  work. 
The  earliest  knowledge  of  the  Ferns  of  California  was  based  on  the  collec- 
tions of  Adelbert  von  Chamisso,  who  visited  San  Francisco  in  October,  1816. 
The  Ferns  which  he  brought  home  were  described  by  Prof  Georg  Fried- 
rich  Kaulfuss  in  a  little  work  called  **  Enumeratio  Filicum  ",  published  at 
Leipsic  in  1824.  Messrs.  Lay  and  Collie,  the  botanists  attached  to  Captain 
Beechey's  voyage  in  H.  M.  S.  Blossom,  made  collections  near  San  Fran- 
Cisco  and  Monterey  in  1827.  Drs.  J.  S.  Newberry,  C.  C.  Parry,  and  J.  M. 
Bigelow  made  some  collections  in  1850-1855,  mostly  about  San  Diego, 
though  the  latter  also  collected  near  the  85th  parallel  in  1853  and  1 854, 
and  Dr.  Parry  has  continued  his  work  in  California  and  elsewhere  to  the 
present  day.  General  Amos  B.  Eaton  collected  some  Ferns  in  the  neighbor- 
hood of  Monte  Diablo  in  1855,  and  Professor  Brewer  botanized  in  many 
parts  of  the  State  in  1860-1864.  Other  persons  who  have  collected  Ferns 
more  or  less  abundantly  in  California  were  Dr.  A.  Kellogg,  Mr.  Thomas 
Bridges,  Prof  Henry  N.  Bolander,  Messrs.  Harford  and  Dunn,  Mr.  F.  A. 
Miller,  and  Prof  Alphonso  Wood,  etc.;  and  recently  good  collections  of 
Ferns  have  been  received  from  Mr.  J.  G.  Lemmon,  Mrs.  EUwood  Cooper, 
Dr.  Edward  Palmer,  Mrs.  Mary  E.  Pulsifer  Ames,  Mrs.  R.  M.  Austin,  Dr. 
Joseph  T,  Rothrock  (of  this  Survey),  Mr.  Daniel  Cleveland,  and  others. 
The  Ferns  of  Arizona  and  New  Mexico  were  first  collected  by  the  botanists 
of  the  Mexican  Boundary  Survey  (Messrs.  Parry,  Bigelow,  Wiight,  and 
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Schott),  and  more  recently  by  Dr.  Rothrock,  upon  this  Survey,  and  by 
Mrs*  Sumner,  the  wife  of  the  commander  of  the  United  States  forces  at 
Camp  BoAvie.  Dr.  Edward  Palmer  and  a  few  x>ther  persons  have  also  sent 
Ferns  from  this  region.  In  Western  Texas  and  the  eastern  part  of  New 
Mexico,  Mr.  Charles  Wright,  Mr.  August  Fendler,  and  Mr.  F.  Lindheimer 
made  large  collections  of  plants.  Ferns  among  them,  between  1843  and 
1852. 

The  Ferns  of  the  mountains  of  Colorado  have  been  collected  by  Dr. 
Parry  and  Messrs.  Hall  and  Harbour  in  1861-1864,  by  Dr.  George  Vasey  in 
1868,  and  by  other  botanists  of  the  Interior  Department  Surveys,  by  Prof 
John  Wolf,  expedition  of  1873  of  this  Survey,  and  especially  by  Mr. 
Townshend  S.  Brandegee,  who  has  resided  several  j^ears  at  Cation  City, 
Colorado.  Other  parties  have  from  time  to  time  made  small  collections  in 
the  same  region.  The  Ferns  of  Northern  Nevada  and  Utah,  just  on  the 
border  of  the  region  embraced  in  the  following  report,  were  collected  by 
Mr.  Sereno  Watson,  of  Clarence  King's  Survey  of  the  40th  parallel,  and  to 
a  small  extent  in  Utah  by  myself.  From  Southern  Utah,  Drs.  Palmer  and 
Parry  have  sent  good  collections. 

From  Southern  Nevada  very  little  in  the  way  of  Ferns  has  been 
received. 

In  order  to  extend  the  usefulness  of  this  report,  a  few  Ferns  which 
occur  either  in  Texas  or  in  the  extreme  Northwest,  outside  of  our  assigned 
limits,  and  which  are  more  or  less  likely  to  be  found  within  them,  are 
inserted  in  their  proper  places. 

Several  additional  species  have  been  received  wliile  I  have  been  pre- 
paring this  report,  and  it  is  very  probable  that  still  other  species  will  be 
discovered  in  the  future. 

The  genera  Scolopendrium^  Camptosortis,  StrtUhiopteris,  OnocUa^  Dick- 
sonia^  Schizceay  Lygodium,  and,  most  remarkable  of  all,  Osmunda,  have  never, 
to  my  knowledge,  been  discovered  in  any  part  of  the  territory  west  of  the 
Rocky  Mountains. 

DANIEL  C.  EATON. 

New  Haven,  Conn.,  Sept.  22 j  1877. 
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oedee.  FILICES. 

Suborder.     POLYPODIACEJ5. 

Tribb  I.    POlflTPODIi:^. 

L    POLTPODIUM.    Liim. 
Polypodium  vulffare,  Linn. 

MoantaiDS  of  Colorailo  (Hall  and  Harbour,  Vaaey),  and  on  rocks  at  the  Twin  Lakes,  Wolf. 
Cottonwood  Gallon,  Wahsatch  Mts.,  Waieon.  The  Colorado  plants  are  nniformly  small  as  compared 
with  the  common  eastern  form,  measuring  from  less  than  an  inch  np  to  three  inches  high,  and  pro- 
portionately narrow.  The  segments  are  small  and  numerous  for  the  size  of  the  plant.  The  Wahsatch 
specimens  are  rather  larger,  but  narrow,  and  with  very  obtuse  segments,  much  as  in  Oregon  specimens. 
In  British  Columbia  and  Unalashka,  the  species  nearly  resumes  its  eastern  character. 

Yar.  oeeidentale^  Hooker. 

Frond  ample;  6-10  inches  long;  segments  long-pointed,  sharply  ser- 
rated towards  the  point ;  texture  chartaceous. — Flor.  Bor.  Am.  ii,  p.  258. 

From  San  Francisco  and  Benicia  northwards,  often  growing  on  troep.  This  form  of  the  species 
scarcely  deseryes  to  be  separated  as  a  variety,  especially  since  nearly  similar  forms  occur  in  Europe,  and 
more  rarely  in  the  Atlantic  States. 

POLTPODIUM  FALCATUM,  Kellogg,  Proc.  Cal.  Acad,  i,  p.  20,  (P.  Glycyrrhiza,  D.  C.  Eaton,  in 
Sill.  Jour.  Jnly,  1856,  p.  138),  with  larger  and  thinner  fronds  (1^15  inches  long),  the  segments  numerous 
(3-4  inches  long),  tapering  from  a  broad  base  to  a  very  slender  point,  sharply  serrate,  veins  free,  with 
mostly  four  veinlete,  fruit-dots  smallish,  nearest  the  midrib,  occurs  outside  of  our  limit's,  but  may  possibly 
be  discovered  within  them. — Shoalwater  Bay,  Washington  Territory,  J.  G.  Swan.  Port  Orford,  Oregon, 
Gen.  A.  V.  Kautz.  Usually  on  trees :  considered  a  form  of  P.  vulgare  by  Mr.  Baker  (Synopsis  Filicum, 
p.  334). 

Polypodiam  Califbmicum,  Eaulfdss. 

Rootstock  creeping,  chaffy  with  light-brown  scales;  stalks  straw- 
colored  when  dry,  fronds  from  ovate  to  oblong-lanceolate,  pinnatifid  to  the 
midrib;  segments  numerous,  mostly  oblong-linear,  the  lower  ones  narrowed 
at  the  base  and  decurrent,  the  upper  gradually  smaller  and  closer  placed, 
passing  into  the  incised  apex  of  the  frond;  texture  papery- herbaceous ; 
veinlets  4-6  to  each  vein,  the  lowest  veinlet  bearing  an  ovoid  or  elliptical 
fruit-dot,  the  upper  ones  anastomosing  occasionally  near  the  margin  of  the 
segment. — Enum.  Fil  p.  102.  P.  intermedium^  Hooker  &  Arnott,  Bot. 
Beechey,  p.  405. 

California,  mostly  near  the  coast,  from  San  Diego  and  Guadalupe  Island  northward.  Plant  in 
general  resembling  P.  vulgare,  the  fronds  usually  of  ample  size,  10-18  inches  high,  3-5  inches  broad.    It 
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varies  a  good  deal  ia  oatline,  and  in  the  shape  of  the  segmentSi  which  are  either  obtase  or  acate,  entire 
or  serrated.  Plants  found  very  near  the  sea  have  a  somewhat  thicker  texture,  more  regularly  anastomos- 
ing veinlets,  and  more  elliptical  fruit-dots,  and  correspond  more  closely  with  the  character  given  by 
Eanlfuss.  I  was  at  one  time  disposed  to  think  P.  CaHfamioum  and  P.  intermedium  distinct  species,  but 
on  maturer  study  adopt  the  view  of  Hooker  and  Baker,  that  they  are  but  one. 

Polsrpodiuiil  Scouleri,  Hooker  &  Greville. 

Rootstock  creeping,  scaly;  stalks  pale-brown,  stout;  fronds  very  thick 
and  coriaceous,  fleshy  when  recent,  broadly  ovate,  pinnatifid  to  the  midrib; 
segments  linear-oblong,  obtuse,  obscurely  serrulate,  the  terminal  one  dis- 
tinct and  often  the  longest ;  veinlets  anastomosing  regularly  and  forming  a 
single  series  of  large  areoles ;  fruit-dots  very  large,  borne  near  the  costule 
on  the  upper  segments  only,  or  towards  the  ends  of  the  middle  segments 
also. — Icon.  Fil.  t.  56.  P.  carnosum,  Kellogg,  Proc.  Cal.  Acad,  ii,  p.  88, 
fig.  24.  p.  pachyphyllum^  D.  C.  Eaton  in  Amer.  Jour.  Sci.  July,  1856, 
p.  138. 

On  trees  and  stumps,  more  rarely  on  the  ground,  from  Guadalupe  Island  (Dr.  Palmer)  to  the 
neighlH>rhood  of  Mount  Shasta  and  Crescent  City  {^Prof,  Brewer)^  and  northward  to  British  Columbia. 
By  far  the  finest  of  all  our  Polypodia;  the  fronds  sometimes  stand  over  2  feet  hi(;h,  fleshy,  evergreen, 
and  with  the  fhiit-dots  (or  eori)  one^fifth  of  an  inch  in  diameter.  When  the  chaff  has  fallen  from  the 
rootstocks,  they  are  seen  to  be  glaucous-white  and  finely  rugose.  Gen.  A.  Y.  Eautz  (then  a  lieutenant) 
noticed  it  growing  on  Firs  at  Port  Orford,  Oregon,  in  1855,  at  the  height  of  150  to  200  feet  above  the 
ground.  It  was  originally  described  from  very  small  specimens  with  5-9  segments,  but  Prof.  Brewer 
collected  it  with  as  many  as  27  and  29. 

n.    OTHVOORAMHE.    Desv. 

Sori  (fruit-dots)  oblong  or  linear,  following  the  course  of  the  veinlets, 
and,  like  them,  either  simple,  forked,  pinnated,  or  variously  anastomosing, 
without  indusium. — A  large  and  not  very  natural  genus,  the  species  with 
fronds  mostly  of  moderate  size,  and  of  nearly  every  possible  shape,  many 
with  a  hairy  or  tomentose  surface,  and  some  with  a  very  beautiful  white  or 
yellow  powdery  coating  to  the  under  surface.  Only  two  species  are  known 
to  occur  in  the  United  States. 

Oynmog^raninie  triang^ilariS)  Eaulfuss. 

Stalks  densely  tufted,  slender,  blackish-brown,  polished,  6-8  inches 
long;  fronds  deltoid  or  5-angled,  2-5  inches  long  and  nearly  as  broad,  pin- 
nate, the  lower  pair  of  pinnae  much  the  largest,  triangular,  bipinnatifid,  tlie 
rest  oblong  or  lanceolate,  more  or  less  pinnately  lobed  or  incised;  segments 
obtuse,  crenated:  lower  surface  coated  with  a  yellow  or  white  powder,  upper 
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surface  smooth  or  minutely  granular ;  lines  of  fruit  forking,  bursting  through 
the  colored  powder,  and  at  length  nearly  obscuring  it. — Enum.  Fil.  p.  73  5 
Hook.  &  Grev.  Ic.  Fil.  t.  153 ;  Hook.  Fil.  Exot.  t.  10. 

Common  in  Ca]if«)rnia,  and  said  to  occar  as  far  northward  as  VaDcouver  Island,  and  to  reappear 
in  Ecuador.  The  plant  from  New  Mexico  referred  to  in  the  Botany  of  Whipple's  Expedition,  p.  160,  is 
probably  NotholcBna  Hoohtri^  which  bears  a  considerable  resemblance  to  small  specimens  of  the  present 
species.  Commonly  called  Califorwa  Gold-Fim,  The  powder  on  the  nnder  surface  of  the  frond  is 
nsaally  a  clear  snlphnr-yellow,  bat  varies  from  deep  orange  to  a  pare  white.  In  Hooker's  Herbariom 
are  specimens  from  Nnttall,  with  three  MS.  names,  G.  Oregona^  O.  visooaa,  and  Q.  pyramidata. 

GjnnkograMnwae  hispida,  Mettenius. 

Rootstocks  creeping;  stalks  grayish,  puberulent;  fronds  5-angled,  1-3 
inches  long  and  broad,  hispid  above,  tomentose  beneath,  chaffy  like  the 
rachis  with  minute  linear  scales,  pinnate ;  lower  pinnae  much  the  largest  and 
unequally  triangular,  again  pinnated  ;  pinnae  and  lower  segments  lobed  or 
crenated ;  the  lobes  rounded  and  very  obtuse,  the  basal  ones  adnate  to  the 
rachis  or  midrib,  and  forming  an  interrupted  wing,  alternating  with  the 
pinnae;  veins  all  free. — Kuhn  in  Linnaea,  xxxvi,  p.  72.  G.  podophyUa, 
Hook.  Sp.  Fil  V,  p.  152,  in  part.  G.pedata,  Eaton  in  Robinson's  Catalogue, 
not  of  Kaulfuss. 

New  Mexico  (C.  Wright,  Mrs,  Sumner),  Arizona  {Clareuoe  King),  and  at  the  Chiricahna  Mt«.,  Dr. 
Boikrock, — ^This  comes  very  near  to  O.  pedaia^  Eanlfass,  with  which  I  have  heretofore  confonnded  it ; 
bat  it  is  sufficiently  distingnished  by  the  roauded  segmentSi  and  especially  by  the  decnrrent  basal  lobes, 
which  form  an  interrnpted  wing  on  the  main  and  secondary  rachises,  mnch  as  io  Phegopteris  polypo- 

m.    HOTHOLSHA.    B.  Brown. 

Sori  on  the  veins  at  or  near  their  extremities,  roundish  or  oblong,  soon 
more  or  less  confluent  into  a  narrow  marginal  band,  with  no  proper  invo- 
lucre, but  sometimes  covered  at  first  by  the  inflexed  edge  of  the  frond 
Veins  always  free.  Fronds  of  small  size,  1-3-  or  4-pinnate,  the  under  sur- 
face almost  always  either  hairy,  tomentose,  chafiy,  or  pulveraceous. 

A  genos  of  less  than  forty  species,  most  abnndant  in  dry,  rocky  places  from  New  Mexico  to  Chile, 
bat  two  are  Mediterranean,  and  a  few  occur  in  South  Africa,  Australia,  etc.  The  genus  borders  closely 
on  Gymnogramme  on  the  ono  band,  and  on  tbe  other  is  barely  distinguishable  from  those  species  of  Chd- 
laniiies  in  which  the  involucre  is  not  well  do\  eloped. 

*Frond  minutely  scaly  beneath. 

IVotliolaBna  sinuata,  Kaulfdss. 

Rootstock  short  and  thick,  veiy  chafiy  with  narrow  rusty  scales ; 
fronds  6  inches  to  2  feet  high ;  narrow  and  rigid,  simply  pinnate ;  pinnae 
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numerous,  short-stalked,  roundish  or  ovate,  varying  from  nearly  entire  to 
pinnately  lobed,  the  upper  surface  more  or  less  sprinkled  with  stellate  or 
pinnately  divided  white  scales,  the  lower  surface  densely  covered  with 
ferruginous  ovate  scales,  their  margin  paler  or  whitish  and  elegantly  cili- 
ated.— Enumu  Fil.  p.  135. 

Texas  to  Arizona  ( Wrighty  Dr.  Seguin,  Bothroch,  etc,)  and  soathward  to  Chile.  This  Fern  varit»  a 
good  deal  in  size  and  in  tbe  shape  of  the  pinnsB,  and  includes  N,  IcBvis,  Mart.  &,  Gal.,  and  N.  prmnosaf 
F6e,    The  scales  of  the  frond  are  very  beaatifal  objects  for  the  lower  powers  of  a  good  microscope. 

**Frond  hairy  or  tomentose  beneath. 

»  • 

IVotliolaBna  ferruginea.  Hooker. 

Rootstock  creeping,  covered  with  very  narrow  dark  rigid  scales; 
stalks  tufted,  blackish,  or  very  dark  brown,  at  first  woolly ;  fronds  8-1 2 
inches  high,  narrowly  lanceolate,  pinnate ;  pinnae  numerous,  4-7  lines  long, 
ovate,  rather  obtuse,  pinnatifid  with  6-8  closely  set  little  lobes  on  each  side, 
hairy  above,  but  with  the  green  surface  visible,  beneath  densely  tomentose, 
the  wool  at  first  whitish,  but  becoming  ferruginous;  sporangia  deep  brown.— 
Second  Cent,  of  Ferns,  t  52.  N.  rufa,  Presl ;  D.  C.  Eaton  in  Botany  of 
Mexican  Boundary. 

Western  Texas  and  New  Mexico,  collected  by  the  Botanists  of  the  Mexican  Boundary  Snrvey. 
Sanoita  Valley,  Arizona,  Bothrock.  Fonnd  also  throaghout  Mexico  and  as  far  south  as  Ecuador  and 
Peru.    In  Chile  it  is  replaced  by  the  nearly  allied  N.  hffpoleuca,  Kunze. 

nrotliolaBna  Parryi,  D.  G.  Eaton. 

Rootstock  short,  inclined,  laden  with  rather  rigid  narrow  scales,  which 
are  fulvous,  with  a  blackish  midrib ;  stalks  2-4  inches  high,  dark  brown, 
minutely  striated,  pubescent  with  whitish  jointed  spreading  hairs ;  fronds 
as  long  as  the  stalks,  oblong-lanceolate,  tripinnate,  lower  pinnae  distant; 
ultimate  segments  crowded,  roundish-obovate,  about  one  line  long,  densely 
covered  above  with  entangled  white  hairs,  like  those  of  the  stalks,  and 
beneath  with  a  still  heavier  pale-brown  tomentum ;  sporangia  blackish, 
when  ripe  projecting  beyond  the  margin  of  the  segments. — ^Am.  Naturalist, 
ix,  p.  351. 

Creyices  of  Basaltic  rocks  near  St.  George,  Utah,  Dn.  C.  C.  Parry  and  K  Palmer.  Mts.  in  desert 
of  Arizona  (Dr.  PalmeTf  May^  1876),  and  at  Marengo  Pass,  San  Bernardino  County,  California,  Dr.  Parry^ 
Deo.  1875.  This  has  very  much  the  habit  and  appearance  of  CMlatitJiea  lanuginosa,  Nntt.,  but  the  absence 
of  anything  like  an  involucre  makes  it  a  true  Noiholcena,  and  the  denser  and  coarser  character  of  tlie 
pubescence  will  also  serve  to  distinguish  the  present  plant. 
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IVotliolaBna  ]¥eirberryi,  D.  G.  Eaton. 

Rootstock  covered  with  very  narrow  dark  bristly  scales ;  stalks  tufted, 
3-5  inches  long,  slender,  blackish-brown,  when  young  woolly  with  a  pale- 
ferruginous  tomentum;  fronds  as  long  as  the  stalks,  lanceolate-oblong, 
covered,  most  densely  beneath,  with  a  web  of  very  fine  entangled  whitish 
hairs,  tri — quadripinnate ;  ultimate  segments  roundish-obovate,  very  closely 
placed,  J— J  a  line  broad,  entire  or  slightly  crenate ;  sporangia  rather  large, 
blackish,  at  length  apparent  in  the  mass  of  tomentum. — Bulletin  of  Torrey 
Club,  iv,  p.  12. 

Near  San  Diego,  California  (X>r.  Newherry,  Prof,  Wood,  Mr,  Cleveland).  Temescal  Range,  Prof 
Brewer,  Gaadalnpe  iBland,  Dr.  Palmer,  It  comes  very  near  to  N.  Parryi,  bat  is  more  compound,  has 
smaller  ultimate  divisions,  and  a  decidedly  finer  and  more  matted  covering. 

***Frond  beneath  pulveraceouSj  or  coated  mth  a  fine  powdery  either  white^ 
yellotvishy  or  yeUoto. 

-^-Fronds  once  pinnate,  the  pinnce  with  sessile  segments, 

Ifotholiena  Candida,  Hooker. 

Rootstock  creeping ;  the  scales  narrow,  rigid,  and  nearly  black ;  stalks 
tufted,  3-6  inches  long,  wiry,  black  and  shining ;  frond  rather  shorter 
than  the  stalk,  deltoid-ovate  in  outline,  pinnate ;  the  lowest  pair  of  pinnse 
having  the  lowest  inferior  pinnules  elongated  and  again  pinnatifid,  three 
or  four  next  pairs  of  pinnae  somewhat  distant  and  clearly  separated,  lanceo- 
late, pinnatifid  into  slightly  curved  oblong  segments ;  upper  pinnae  like  the 
segments  of  the  middle  ones ;  segments  green  above,  white-pulveraceous 
beneath,  except  on  the  nearly  or  quite  black  midribs,  the  margin  slightly 
revolute,  but  not  covering  the  line  of  dark-brown  sporangia  — Sp.  Fil.  ii,  p. 
116,  and  v,  p.  111.  N.  sulphurea,  J,  Smith,  Botany  of  Voyage  of  the 
Herald,  p.  233;  Baker,  Syn.  Fil.  p.  373. — N,  pulveracea^  Kunze;  D.  C. 
Eaton  in  Bot.  of  Mex.  Boundary. 

Western  Texas  and  New  Mexico,  C.  Wright,  820  and  2124,  BigeloiOf  Schott.  Colorado  Deeert,  Arizona, 
Parry,  Recently  discovered  in  San  Diego  Co.,  California,  by  Mr.  D.  Cleveland  and  Miss  A.  E.  Burbeck, 
It  extends  throngboat  Mexico  and  as  far  as  Pern  and  Chile. — ^Tbis  Fern  bas  many  names  besides  tbose 
qaoted  above.  It  seems  to  bave  been  first  named  Pteris  sulphurea  by  Ca-vanilles,  from  a  form  with 
yellow  powder,  not  rare  in  Central  America,  but  as  its  eldest  name  in  tlie  genus  Notholwna  is  Hooker's, 
I  do  not  see  tbe  propriety  of  going  back  witb  Messrs.  Smith  and  Baker  to  the  name  sulphurea. 
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nrotholaena  Hookeri. 

Rootstock  short,  creeping,  densely  covered  with  rigid  lanceolate  dark- 
brown  scales,  with  a  strong  midrib;  stalks  tufted,  4-8  inches  high,  reddish- 
brown,  wiry,  smooth  and  shining,  the  base  only  with  a  few  ovate  scales; 
frond  2-3  inches  long  and  broad,  almost  regularly  pentagonal,  composed  of 
three  divisions ;  the  middle  one  slightly  stalked,  rhomboid-ovate,  pinnatifid 
into  a  few  oblong  toothed  segments,  of  which  the  second  pair  is  larger 
than  the  first;  the  side  divisions  sessile,  deltoid,  pinnatifid  on  the  upper  side, 
much  as  is  the  central  division,  but  each  bearing  on  the  lower  side  a  single 
very  large  pinnatifid  basal  segment,  and  above  it  smaller  segments  like 
those  of  the  upper  side;  upper  surface  green,  lower  surface  covered  with  a 
pale-yellow  powder;  sporangia  sub-marginal;  the  edge  of  the  fi-ond 
slightly  recurved. — N.  Candida^  var.  b-fido-palmataj  Hooker,  Sp.  Fil.  v,  p. 
111.  N.  cretacea,  D.  C.  Eaton  in  Botany  of  Mexican  Boundary,  and  in 
Bulletin  of  the  Torrey  Botanical  Club,  iv,  p.  18 ;  not  of  Liebmann! 

Western  Texas  to  £1  Paso,  C.  Wright,  821.  New  Mexico,  in  several  places,  Btgelow,  SchoU,  Botkrock, 
Mrs.  Sumner,  Not  seen  in  California,  for  "La  Cueeta"  is  in  New  Mexico.  My  own  recently  recovered 
notes  on  the  North  American  Ferns  of  the  Hookerian  herbarinm  show  that  Liebmaun's  N»  oretaoea  is  a 
yellow-powdered  form  of  N.  Candida,  acd  Mr.  Baker  is  doubtless  right  in  referriDg  Chdlanihea  Borsigiana, 
Mettenins,  to  the  same  species.  As  Sir  William  Hooker  has  remarked  in  Species  Filicum  that  the  pres- 
ent is  *' probably  a  distinct  species/'  I  can  not  do  better  than  to  call  it  by  bis  name,  rtjectiug  the  incon- 
venient appellation  under  which  he  distinguished  it  as  a  variety.  In  general  appearance  it  is  much  like 
smaU  specimens  of  Gymnogramme  triangularis.  From  N.  Candida  it  differs  in  several  respects,  most 
markedly  perhaps  in  having  the  second  pair  of  primary  pinnsB  or  segments  decidedly  smaller  than  the 
third  pair,  whereas  in  the  former  this  second  pair  is  larger  than  the  pair  next  above  it. 

Plate  XXX  represents  a  plant  of  ordinary  size.  Fig.  1,  a  scale  of  the  rootstock,  magnified  six 
diameters;  fig.  2,  a  scale  from  the  base  of  the  stalk ;  fig.  3,  a  segment  of  one  of  the  pinnsB,  showing  the 
sporangia  and  the  slightly  recurved  margin. 

H — ^Fronds  2-4  pinnate,  the  primary  and  secondary  pinme  distinctly 
stalkedy  ultimate  divisions  very  small. 

nrotholaBoa  dealbata,  Kunze. 

Stalks  densely  tufted,  wiry  or  capillary,  nearly  black,  polished ;  rachis 
and  all  its  branches  very  straight,  capillary,  black  and  shining ;  frond  del- 
toid-ovate, 4-pinnate  at  the  base,  gradually  simpler  above;  pinnae  mostly 
opposite;  ultimate  pinnules  J-1  line  long,  oval  and  entire,  or  some  of  them 
3-lobed;  upper  surface  green,  under  surface  white- pulveraceous. — ^Am.  Jour. 
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Science,  July,  1848,  p.  82,  and  Die  Farmkrauter,  ii,  p.  57,  t.  204.     Oheil- 
anthes  decdhata^  Pursh. 

From  the  Upper  MiBsoari  (P«r«J^  NviUill)  and  Eansaa,  where  it  is  rather  common, '' chiefly  on  the 
perpendicnlar  faces  of  dry  calcareons  rockR,  where  it  is  sheltered  by  oyerban|;ing  projections"  {Hally 
Parry),  to  New  Mexico  {Mrs,  Sumner)  and  Arizona,  Parrjfj  Bothrock,  I  have  also  seen  specimens  said  to 
have  come  from  Texas.  The  Kansas  specimens  are  very  delicate,  only  3-4  inches  high,  and  correspond 
exactly  with  Knnae^s  figure,  bnt  those  gathered  in  Sanoita  Valley,  Arizona,  by  Dr.  Bothrock,  are  mnch 
taller  (8-9  inches),  and  have  a  stoat  wiry  stalk,  looking  much  more  like  a  transition  towards  N,  nivea. 
They  have,  howerer,  the  frond  fnlly  qnadripinnate,  and  the  very  minnte  segments  of  the  present  species. 

IVotlioliena  Fendleri,  Kunze. 

Rootstock  short,  thick,  chaflFy,  with  ferruginous  scales;  stalks  densely- 
tufted,  dark-brown,  polished,  3-5  inches  long ;  rachis  and  all  its  branches 
similar,  but  flexuous  and  zigzag ;  frond  broadly  deltoid-ovate,  3-5  inches 
long,  and  nearly  as  broad,  4 — or  nearly — 5-pinnate  below,  gradually  simpler 
above;  pinnae  alternate;  ultimate  pinnules  oval  or  elliptical,  1-1 J  lines  long, 
simple  or  3-lobed;  upper  surface  green,  often  glandular  or  dotted  with 
white;  under  surface  white-pulveraceous. — Die  Farmk.  ii,  p.  87,  t  136. 

Clefts  of  rocks,  Colorado,  New  Mexico,  and  Arizona,  Fmdlcr,  Uall  <f  Harbour,  Brandegee,  Parry, 
Wolf,  Palmer.  A  larger  plant  than  the  last,  and  easily  distingnished  from  it  by  the  zigzag  and  osnally 
mnch  entangled  branches  of  the  rachis. 


4^  «  «  « 


Frond  naked  beneathj  pinnately  compound. 


nrotlioliena  tenera,  GUlies. 

Stalks  tufted,  brownish,  smooth,  and  shining ;  fronds  3-4  inches  long 
[larger  in  Chilian  plants],  ovate-pyramidal,  2-3-pinnate,  sub-coriaceous; 
pinnae  mostly  opposite,  distant,  the  lower  ones  somewhat  triangular;  ulti- 
mate pinnules  ovate,  often  sub-cordate,  obtuse,  scarcely  1  line  long,  smooth 
and  naked  on  both  surfaces;  texture  rather  delicate, — Bot  Mag.  t.  3055; 
Kunze,  Die  Farmk.  i,  p.  44,  t.  22;  Hook.  Sp.  Fil.  v,  p.  112. 

Crevices  of  perpendicnlar  rocks.  Southern  Utah,  Dr,  Parry,  May,  1874.  Like  the  last  two  spocies, 
this  is  closely  related  to  N.  nivea,  the  principal  difference  in  this  case  being  in  the  absence  of  the  white 
powder.  It  occurs,  also,  in  Bolivia  and  in  Chile.  Specimens  with  simply  pinnate  fronds,  and  larger, 
lonndish  pinnnles,  were  collected  with  the  more  componnd  form  in  Bonthern  Utah  by  Dr.  E.  Palmer  in 
1877. 
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Tribe  II.    PTERIDE^. 

IV.    CHEHiAHTHES.    Swartz. 
$1-    ADIANTOPSia 

Involwres  separate^  one  to  each  fertile  veinlet, 
Cheilantlies  Californica,  Mettenius. 

Rootstock  short,  creeping,  chaffy  with  narrow  dark-brown  scales; 
stalks  densely  tufted,  dark -brown,  glossy,  4-8  inches  long ;  frond  4  inches 
long  or  less,  broadly  deltoid-ovate,  smooth  on  both  surfaces,  delicately 
quadripinnatifiid  [i.  e.,  4-pinnate,  with  all  but  the  primary  rachis  narrowly 
winged] ;  lower  pinnae  largest,  triangular,  more  developed  on  the  lower 
side;  upper  ones  gradually  smaller  and  simpler;  ultimate  pinnules  lan- 
ceolate, very  acute,  incised  or  serrate,  and  when  fruiting  with  usually  sepa- 
rate, crescent-shaped,  membranaceous  involucres  in  the  sinuses  between 
the  teeth,  which  also  are  often  at  length  recurved. — Mett.  iiber  Cheilanthes, 
p.  44.  Hypolepis  Califomicay  Hook.  Sp.  Fil.  ii,  p.  71,  t.  88.  Aspidotis  CcUi- 
fornicay  Nuttall,  MS.  in  Herb.  Hooker. 

Moist  shady  oafioDB  and  ravines  in  the  Coast  ranges  of  Califomiay  received  by  me  only  from  Santa 
Barbara  and  Los  Angeles  Coanties,  bat  probably  of  'wider  range.  Sonora,  Mexico,  SchotU  A  very  deli- 
cate and  pretty  Fern,  and  eagerly  sought  by  collectors.  Sir  William  Hooker  placed  it  in  the  genus 
BypolepiBj  a  genus  of  large  Ferns,  which  are  utterly  nnlilie  this  plant  in  habit,  and  are  really  much  nearer 
to  Pheffifpteris  than  to  Cheilanthes.  The  involucres  are  lunulate,  and  of  a  different  substance  from  the 
lobule,  at  the  base  of  which  they  are  placed,  but  as  the  sporangia  ripen  this  lobule  is  frequently  reflexed, 
80  as  to  form  a  sort  of  second  involucre. 

$  2.     EUCHBILANTEmS. 

Involticres  more  or  less  confluent j  usually  extending  over  the  apices  of  sev- 
eral veinletSj  but  not  continuous  all  round  the  segment 

*  Segments  of  the  frond  smooth j  or  glandular  only. 

CheUantlies  UTrifflitii)  Hooker. 

Stalks  castaneous,  slightly  chaflfy  at  the  base,  1-2  inches  high ;  frond 
herbaceous,  2-3  inches  long,  ovate-oblong,  pinnate,  with  about  five  rather 
distant  pairs  of  deltoid  bipinnatifid  pinnae ;  secondary  pinnae  oblong,  more 
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or  less  incised ;  involucres  sub-continuous  or  interrupted,  scarcely  altered 
from  the  texture  of  the  frond — Sp.  Fil.  ii,  p.  87,  1. 110. 

Between  Wefltem  Texas  and  New  Mexico,  C.  Wrighif  Nos.  823  and  2128.  Arizona,  in  eeveral  places, 
Dr.  Boihrock,  This  Fern  has  a  rather  slender  creeping  scaly  rootstock,  and  the  stalks  not  crowded  together. 
The  dark  color  of  the  stalk  and  raohis  extends  along  the  midribs  of  the  pinna  for  about  half  their  length. 
The  frond  is  nearly,  if  not  quite,  glabrous,  and  of  a  olear,  bright-green  color. 

Cheilantlies  Tiscida,  Davenport,  (n.  sp.). 

Stalks  3-5  inches  high,  wiry,  blackish,  shining,  the  base  chafl^'  with 
narrow  crisped  bright-ferruginous  scales ;  frond  herbaceous,  minutely  gland- 
ular and  everywhere  viscid,  3-5  inches  long,  narrowly  oblong  in  outline, 
pinnate  with  4-6  distant  pairs  of  nearly  sessile  deltoid  bipinnatifid  pinnae 
5-6  lines  wide  and  long ;  segments  toothed ;  the  minute  herbaceous  teeth 
recurved,  and  each  covering  1-3  sporangia. 

Collected  in  1876  by  Dr.  Parry,  probably  near  San  Bernardino,  California.  This  slender  Fern  much 
resembles  C,  WrighHi,  but  has  the  fronds  taller,  more  finely  divided,  and  excessively  viscid,  and  the 
involucre  is  represented  only  by  the  recurved  teeth  of  the  segments.  Indeed,  it  might  almost  as  properly 
be  considered  a  Notholcena,  but  its  apparent  affinities  are  \7ith  Ckeilanihes  Wrightii  and  ienwfolia,  I 
received  specimens  from  Mr.  Geo.  £.  Davenport,  of  Boston,  with  the  MS.  name  here  adopted. 

Cheilantlies  mleropliylla,  Swartz. 

Bootstock  creeping,  short;  stalks  clustered,  dark-brown,  glossy,  but 
rusty-pubescent  along  the  upper  side,  4-6  inches  long ;  frond  as  long  as  the 
stalks,  ovate-lanceolate  in  outline,  twice  or  even  thrice  pinnate ;  primary 
pinnae  numerous,  lanceolate,  the  lowest  ones  usually  lai'gest  and  more  del- 
toid ;  secondary  ones  oblong  or  deltoid-ovate,  deeply  incised,  or  again  pin- 
nate in  large  specimens  ;  texture  rather  firm ;  both  surfaces  smooth  or  with 
a  very  scanty  pubescence  ;  involucres  nearly  unchanged  from  the  texture 
of  the  frond,  interrupted  or  subcontinuous. — Synopsis  Filicum,  p.  127; 
Hook.  Sp  Fil.  ii,  p.  84,  t.  98 ;  Hook.  &  Baker,  Syn.  Fil.  p.  135. 

A  common  Fern  in  the  West  Indies  and  from  Mexico  to  Ecuador  and  Pern.  Specimens  which  I 
must  refer  to  this  species  were  collected  somewhere  in  New  Mexico  by  the  Botanists  of  the  Mexican 
Boundary  Survey.  It  occurs  in  Florida,  and  seems  to  have  been  collected  nlso  at  the  Hot  Springs  of 
Arkansas  by  Dr.  EngeHmann,  (See  Kanze,  in  Am.  Jour.  Science,  1848,  p.  87.)  The  New  Mexican  specimen 
has  a  frond  nnnsnally  broad  at  the  base,  nearly  thrice  pinnate,  and  comes  nearer  to  the  var.  Moritziana 
thaa  to  the  narrower  and  less  compound  forms. 

Cheilantlies  Alabamensis,  Kunze. 

Rootstock  "creeping,"  clothed  with  very  slender  delicate  bright- 
brown  scales,  which  at  the  base  of  the  polished  black  stalks  pass  into  a 
scanty  ferruginous   wool ;    frond   narrowly  lanceolate,   2-8   inches   long, 
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bipinnate;  pinnse  very  numerous,  closely  placed,  ovate-lanceolate,  ^-IJ 
inches  long ;  the  lowest  pair  not  enlarged,  but  usually  smaller  than  those 
next  following;  pinnules  mostly  triangular-oblong,  rather  acute,  oftenest 
auriculate  on  the  upper  side  at  the  base,  or  in  larger  fronds  having  several 
teeth  or  lobes  on  each  side ;  textui'e  rather  firm,  surfaces,  green  and  glabrous ; 
involucres  pale,  membranaceous,  interrupted  only  by  the  incising  of  the 
pinnules. — ^Amer.  Jour.  Sci.  July,  1848,  p.  87 ;  Hook.  Sp.  Fil.  ii,  p.  89,  t. 
103 ;  Fil.  Exot  t.  90  {admirable).  Pteris  Alabamensis^  Buckley,  Am.  Jour. 
Sci.  1843,  p.  177.    Pellcea  AldbamensiSy  Baker  Syn.  Fil.  p.  148. 

Month  of  Rio  Pecos,  Dr,  Bigelow,  Lower  Hio  Grande,  Schott.  Alabama  and  Tenmssee  to  the 
borders  of  Virginia.  This  pretty  little  Fern  is  more  slender  than  C.  miorophyllaf  and  has  narrower  and 
more  acnte  pinnules  and  paler  involacres,  bnt  is  nevertheless  so  closely  related  to  it  that  Sir  William 
Hooker  had  grave  donbts  of  its  distinctness.  In  removing  it  to  the  genns  PellfBa,  Mr.  Baker  has  certainly 
separated  it  from  its  nearest  allies. 


** 


Frond  somewhat  hairy  and  glandular j  hut  not  tom^entose. 


Cheilantlies  leucopoda,  Link. 

Stalks  3-4  inches  long,  pale  straw-color,  stout  for  the  size  of  the  frond, 
chaflfy  at  the  base  with  soft  narrow  rusty  scales;  frond  about  3  inches 
long,  deltoid-ovate,  at  the  base  4-pinnate,  gradually  simpler  upwards,  every- 
where glandular-puberulent ;  lowest  pair  of  pinnae  unequally  deltoid-ovate; 
upper  ones  oblong ;  secondary  ones  oblong,  short-stalked ;  ultimate  ones 
divided  into  minute  rounded  lobules,  which  when  fertile  are  strongly  revo- 
lute,  concealing  the  sporangia. — ^Fil.  Sp.  Hort  Berol.  p.  66 ;  Mettenius,  iiber 
Cheilanthes,  p.  30. 

Uvalde  Gallon,  Rio  Naooes,  Texas,  Mrs,  M,  J,  Yowng^  1876.  Also  found  in  Mexico.  Though  not 
yet  discovered  within  the  limits  assigned  to  the  present  work,  I  have  thoaght  best  to  include  this  species, 
as  it  is  a  very  recent  addition  to  the  Ferns  of  the  United  States,  and  will,  with  very  little  doubt,  be  found 
before  long  in  New  Mexico  or  Arizona.  From  C.  VMOwa,  Kaulf.,  under  which  it  is  mentioned  in  Species 
Filicnm,  it  differs  by  having  a  stouter  and  very  much  paler  stalk  (nearly  black  in  the  other),  and  a  rather 
smaller  and  more  rigid  frond.  Its  general  shape  and  composition  are  much  the  same  as  in  C  Cal^fomioa^ 
but  the  plant  bears  a  lax  glandular  pubescence,  and  has  rounded  very  obtuse  ultimate  segments.  C*. 
visoMa  is  attributed  to  New  Mexico  in  Species  Filicum,  but  I  have  never  seeu  any  specimens  from  that 
Territory.    The  above  notes  will  serve  to  distinguish  it,  if  collected. 

Cheilantlies  CooperaB,  B.  G.  Eaton* 

Stalks  densely  tufted,  variable  in  length,  brownish,  fragile,  hairy, 
like  the  frond,  with  entangled  or  straightish  nearly  white  articulated  often 
gland-tipped  hairs;  frond  3-8  inches  long,  ovate-lanceolate,  bipinnate;  the 
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rather  distant  pinnae  oblong-ovate;  pinnules  roundish- ovate,  crenate  and 
incised;  the  ends  of  the  lobules  reflexed  and  foiming  herbaceous  involucres; 
segments  at  length  flat — Bulletin  of  the  Torrey  Botanical  Club,  vi,  p.  33. 

Ca&on  15  miles  north  of  Santa  Barbaia,  California  (Mrs.  Ellwood  Cocper);  Sierra  Valley  (J,  O. 
Lemmon),  and  near  San  Bernardino,  Dr,  Parry,  This  has  mnch  the  appearance  of  the  eastern  C.  vesHta^ 
which  ranges  from  New  York  to  Kansas,  bnt  which  has  neyer  been  found  west  of  the  Bocky  Mountains. 
In  C.  vestitt^,  the  hairs  are  always  yery  acute,  while  in  the  present  species  they  are  usually  tipped  with  a 
glandular  and  yiscid  enlargement.  The  rootstock  appears  to  be  short,  and  its  scales  are  soft  and  of  a 
deep  ferruginous  brown. 

$3.    PHT8APTERI8. 

Ultimate  segments  minute,  rounded ;  involticre  usually  continuous  all  round 
the  margin;  fronds^  in  all  our  species,  2-3'pinnatey  with  the  lower  surface 
tomentose  or  scaly,  the  tomentum  or  scales  at  first  white,  often  becoming  tawny 
as  the  fronds  mature. 

'^ Frond  tomentose  beneath,  but  not  scaly  (eoocept  on  the  rachises  in  C. 
Uatoni). 

-f"  Upper  surface  naked  or  nearly  so ;  frond  rarely  more  than  twice  pinnate. 

Cheilantlies  g^racillima,  B.  G.  Eaton. 

Rootstocks  creeping,  branched,  and  forming  a  dense  entangled  mass, 
scaly  with  narrow  rigid  dark-ferruginous  chaff;  stalks  slender,  dark 
chestnut-brown,  glossy,  3-4  inches  long;  frond  1-4  inches  long,  linear- 
oblong,  bipinnate;  primary  and  secondary  rachises  bearing  delicate  nar- 
row bright-brown  scales,  as  do  the  stalks  when  young ;  pinnae  many  pairs, 
crowded,  3-6  lines  long,  pinnately  divided  into  about  9  closely  placed 
oblong-oval  ultimate  pinnules,  which  are  rounded  and  at  first  slightly 
webby  above,  soon  smooth,  f-1  line  long,  beneath  heavily  covered  with 
pale-ferruginous  matted  wool ;  involucres  yellowish-brown,  formed  of  the 
continuously  recurved  margin. — Botany  of  Mexican  Boundary,  p.  234; 
Hooker  &  Baker,  Syn.  Fil.  p.  139.  C.  vestita,  Brackenridge,  Ferns  of  U.  S, 
Exploring  Expedition,  p.  9 1  (not  of  S wartz). 

In  rocky  places,  mostly  at  high  elevations,  6000-8000  ft.,  from  the  Yosemite  to  Oregon.  Sacra- 
mento Valley,  Brackenridge,  Mendocino  Co.,  Kellogg  ^  Harford,  Near  Pend  d'Oreille  River,  British 
Colnmbia,  Lyall,  Readily  distingnished  from  the  other  species  of  this  section  of  the  genus  by  the  naked 
upper  sarface  of  the  pinnules,  and  by  the  rarely  more  than  bipinnat-e  froods.  The  Mendocino  County 
specimens  and  those  from  Sacramento  Valley  exceed  the  common  dimensious  a  little;  and  in  these  there 
is  a  slight  tendency  towards  a  thrice  pinnate  condition  of  the  frond.  Called  "  Lace  Fern"  by  visitors  to 
the  Yosemite. 
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H — K  Upper  surface  decidedly  ptibescent;  frond  thrice  pinnate  in  wdlrdevel- 
oped  plants, 

Cheilantlies  lanugtnosa,  Nuttall. 

Stalks  densely  tufted,  slender,  blackish  or  brown,  at  first  clothed  with 
spreading  woolly  hairs,  at  length  nearly  smooth ;  fronds  2-4  inches  long, 
1-1 J  broad,  ovate-lanceolate,  tripinnate,  or  bipinnate  with  crenately  pin- 
natifid  pinnules  [in  small  northern  forms  bipinnate  only]  ;  pinnae  from  del- 
toid below  passing  to  oblong-ovate  above,  the  lowest  distant,  the  others 
contiguous;  ultimate  pinnules  minute,  not  more  than  J  a  line  long  and 
broad,  or  the  terminal  one  slightly  longer  and  more  obovate,  all  very  much 
crowded ;  upper  surface  scantily  tomentose,  lower  surface  densely  matted 
with  soft  whitish-brown  distinctly  articulated  flattened  woolly  hairs ;  invo- 
lucres very  narrow,  formed  of  the  unchanged  herbaceous  margin  of  the 
segments. — Nuttall,  MS.  in  Herb.  Hook.,  and  Sp.  Fil.  ii,  p.  99.;  D.  C.  Eaton 
in  addenda  to  Gray's  Manual,  edition  of  1863 ;  Baker,  Syn.  Fil.  p.  139.  C. 
vestitaj  Hook.  1.  c.  in  part,  not  of  Swartz.  C  lanosa,  Eaton  in  Botany  of 
Mex.  Boundary,  but  not  Nephrodium  lanosum^  Michx.  C.  gracilis^  Met- 
tenius,  iiber  Cheil.  p.  36.  Myriopteris  gracilis^  Fde,  Gen.  Fil.  p.  150,  t.  29, 
fig.  6. 

From  niinois  ( Fa«6y),  Wisoonein  {HaU\  and  at  the  eastern  base  of  the  Rooky  Mountains  in  Brit- 
ish America,  near  lat.  51^  {Bourgeau\  to  Utah  {WaiBont  Parry , Palmer),  Colorado  (Brandegee),  and  New 
Mexico,  C,  Wright,  Nos.  818,  2125.  Arizona,  Dr»  Parry ^  1867.  Nattall's  specimens  were  from  Fort  Inde- 
pendence, Missouri.  A  smaller  Fern  than  either  of  the  next  two,  but  closely  related  to  both.  From  C. 
iomeniowi  it  differs  by  its  maoh  smaller  proportion's,  and  by  the  rounded,  contiguous  segments,  which  in 
the  latter  are  more  obovate,  and  are  separated  from  each  other  by  about  half  their  own  diameter. 
From  C  Eatoni,  the  absence  of  narrow  chaffy  scales  from  the  stalks  and  rachis,  and  the  slenderer  habit, 
distinguish  it  readily.  As  to  the  name,  I  may  remark  that  Mettenius  gives  it  thus :  "  Ch,  gradlU,  Riehl 
(ex  F^  g.  150)."  But  F^  names  the  plant  himself  "Myriopteris  gracilis,  F."  (p.  149),  and  gives  as  a 
synonym  "  ChHlanthes  vestita,  Riehl  non  8w.,  n.  529";  so  that  Mettenius  is  in  error  in  quoting  Riehl  as 
originator  of  the  name  gracilis,  NuttalPs  name  having  existed,  for  many  years  before  the  publication  of 
any  of  these  works,  as  a  manuscript  name  in  so  public  and  accessible  a  place  as  Hooker's  herbarium,  and 
having  been  published  by  Hooker  in  1851  as  a  synonym  to  C,  vestita,  not  the  true  C.  vestita  however,  I 
think  it  proper  to  retain  it  now,  although  I  am  aware  that  some  writers  prefer  the  name  C.  gradlis.  They 
ought,  however,  to  accredit  this  name  to  Mettenius,  and  not  to  Riehl. 

Clieilantlies  tomentosa,  Link. 

Rootstock  short,  branching ;  stalks  tufted,  4-6  inches  long,  rather  stout, 
deep  chestnut-brown,  covered  with  pale-brown  woolly  tomentum;  frond 
8-15  inches  long,  oblong-lanceolate,  everywhere  but  especially  beneath 
tomentose  with  slender  brownish-white  obscurely  articulated  hairs,  tripin- 
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nate;  primary  and  secondary  pinnae  ovate-oblong;  pinnules  distinct,  round- 
ish-obovate,  J-f  a  line  long,  terminal  ones  twice  larger;  the  reflexed  nar- 
row margin  forming  a  continuous  paJe  membranaceous  involucre. — Hort. 
BeroL  ii,  p.  42,  and  Fil.  Sp-  Hort.  Berol.  p.  66;  Gray,  Manual,  ed.  2,  p. 
592,  etc.;  Baker,  Syn.  Fil.  p.  140.  C.  Bradburiij  Hooker,  Sp.  Fil.  ii,  p. 
97,  t.  109,  B. 

North  Carolina,  chiefly  on  sandstone  rocks  in  Bancombe  Co.  {Graiff  Canhy,  Bradley^  etc,),  and  in 
Eastern  Tennessee.  Maniton  rocks,  near  Jefferson  City,  Missouri,  Bradbury,  Texas,  Lindhexmery  No.  743, 
Drummond  in  Herb.  Hook  J  It  probably  occurs  in  New  Mexico,  as  it  certainly  does  in  Mexico,  whence  the 
plant  was  sent  to  the  Royal  Botanical  Garden  at  Berlin  many  years  ago.  The  Arizona  plant  nnder  this 
name  in  the  Botany  of  the  Mexican  Boundary  is  the  next  species.  Some  of  Prof.  Bradley's  fine  speci- 
mens are,  with  the  stalks,  nearly  two  feet  high. 

Cheilanthes  Eatoni,  Baker. 

Stalks  tufted,  3-8  inches  long,  brownish,  wiry,  covered,  as  is  the  rachis 
and  its  branches,  with  very  narrow  pale-ferruginous  scales ;  frond  4-8  inches 
long,  oblong-lanceolate,  tripinnate;  lower  pinnae  rather  distant,  upper  ones 
crowded,  ovate-oblong ;  ultimate  pinnules  or  segments  contiguous,  J  a  line 
long,  rounded,  but  narrowed  at  the  base,  the  terminal  ones  often  twice 
larger  and  more  decidedly  obovate ;  upper  surface  gray-tomentose,  under 
surface  with  a  heavy  matted  ferruginous  tomentum ;  involucres  very  nar- 
row, hidden  by  the  tomentum. — Syn.  Fil.  p.  140.  C.  tomentosa,  Hooker, 
Sp.  Fil.  ii,  p.  96,  in  part,  and  t.  109,  A. 

Western  Texas  and  New  Mexico,  Wright,  816,  Fendler,  1016.  Indian  Territory,  Palmer,  427.  Colo- 
rado, near  Ca&on  City,  Brandegee,  Along  the  Gila  and  Colorado  Rivers,  Arizona,  Collectors  of  Mexican 
Boundary  Survey,  This  species  was  distinguished  from  C,  iomentoaa  many  years  ago  hy  Sir  William 
Hooker,  who  gave  an  excellent  figure  and  description  of  each,  but  he  unfortunately  considered  this  one 
to  be  C  iomentosa,  and  the  true  C,  lomentosa  he  regarded  as  an  undescribed  species.  The  narrow 
appressed  scales  of  the  stalks,  etc.,  will  serve  to  distinguish  the  present  species  from  the  last  and  from 
C.  lanuginosa.    In  average  stature  it  is  midway  between  the  two,  and  it  is  more  rigid  than  either. 


«« 


Frond  co^jered  beneath  with  imbricated  scales,  but  not  tomentose. 


Cheilantlies  Fendleri,  Hooker. 

Rootstock  creeping,  slender,  covered  with  bright-brown  delicate  lanceo- 
late crisped  scales;  stalks  2-ft  inches  long,  chafiy  with  minute  slender  scales; 
fronds  ovate-lanceolate,  3-4  inches  long,  tripinnate ;  scales  of  the  primary 
rachis  like  those  of  the  stalk,  but  those  of  the  secondary  and  ultimate 
rachises  larger,  broadly  ovate,  entire  or  nearly  so,  usually  edged  or  tipped 
with  white,  imbricated  and  overlapping  the  very  minute  (J-J  line  broad) 
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beaded  and  sub-globose  ultimate  segments;  these  are  naked  above,  and 
beneath  commonly  bear  at  their  centre  a  single  broad  scale;  involucre 
formed  of  the  much  incurved  margin. — Sp.  Fil.  ii,  p.  103,  t.  107,  B. 

Texas  and  New  Mexico  (Ftstidlery  1015,  Wrightf  2126),  extending  northward  to  the  mono  tains  of 
Colorado  (Hall  4'  Harhowr,  G91,  Brandegee),  and  westward  to  Arizona  (Parry,  Palmer)  and  California 
(San  Gabriel  Mts.,  Brewer ,  and  near  San  Bernardino,  Parry).  The  scales  are  very  conspiooons,  at 
first  white,  but  gradually  becoming  brown,  the  lint  spreading  from  the  point  of  attachment.  They  are 
considerably  larger  than  the  ultimate  segments,  and  those  I  have  examined  seem  to  be  entire,  broadly 
ovate  and  decidedly  acaminate.  I  find  that  apart  from  these  scales  the  pinnules  or  segments  are  per- 
fectly glabrous  on  the  under  side,  thus  distinguishing  the  species  from  small  forms  of  (7.  myriophyUa,  with 
which  it  has  occasionally  been  confused. 

Cheilanthes  CleFelandii,  D.  0.  Eaton. 

Rootstock  creeping,  covered  with  narrow  rigid  dark-brown  scales; 
stalks  scattered,  2-6  inches  long,  dark-brown,  wiry,  when  young  scaly,  but 
at  length  nearly  smooth ;  fronds  of  mature  plants  4-6  inches  long,  ovate- 
lanceolate,  tripinnate ;  smooth  and  green  above,  beneath  deep  fulvous-brown 
from  the  dense  covering  of  closely  imbricated  ovate-acuminate  elegantly 
ciUated  scales  growing  on  the  ultiaiate  segments  as  well  as  on  the  midribs 
and  rachises;  segments  otherwise  naked,  nearly  round,  flattish,  ^— J  a  line 
broad,  the  terminal  ones  larger,  the  margin  narrowly  recurved  and  un- 
changed in  texture  and  color. — ^Bulletin  of  the  Torrey  Botanical  Club, 
vi,  p.  33. 

Mountains  near  San  Diego,  Mr,  Daniel  Cleveland,  .Imperfect  specimens  of  what  seems  to  be  the 
same  thing  were  sent  in  1875  from  San  Bernardino  by  Dr,  Parry.  The  fronds  average  a  little  larger  than 
those  of  C.  Fendleri,  and  are  similarly  divided  into  innumerable  minute  rounded  segments,-  either  densely 
placed  or  rather  lax,  as  in  that  species.  The  scales  are  only  half  as  large  as  those  of  C.  Fendleriy  are 
made  up  of  much  more  tortuous  cells,  are  in  the  mature  frond  of  a  very  deep  but  bright  cinnamon- 
brown,  and  bear  near  the  base  or  along  the  lower  part  a  few  very  long  ciliary  projections,  which  ore 
often  curved  upwards  and  visible  from  the  upper  surface  of  the  frond.  It  may  prove  that  this  is  only  a 
form  of  C.  myrtophylla,  but  as  the  scales  of  the  frond  are  smaller  and  very  closely  imbricated,  it  is  per- 
haps best  for  the  present  to  regard  it  Bi\  distinct. 

*  *  *  Under  swrface  of  'pinnules  both  tomentose  and  scaly. 

Cheilanthes  myriophylla,  Desvaux. 

Rootstock  very  short,  clothed  with  dark-brown  nan*ow  rigid  scales ; 
stalks  tufted,  2-6  inches  high,  castaneous,  wiry,  covered  with  partly  decid- 
uous pale-brown  narrow  appressed  scales  and  woolly  hairs  intermixed; 
frond  3-8  inches  long,  oblong-lanceolate,  smooth  and  green  or  deciduously 
pilose  above,  beneath  matted-tomentose  and  densely  clothed  with  pale- 
brown  or  fen-uginous  naiTowIy  ovate-lanceolate  ciliated  spreading  scales, 
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those  of  the  ultimate  segments  with  long  tortuous  cilia;  pinnae  deltoid- 
ovate,  narrower  upwards,  crowded  or  sub-distant;  ultimate  segments  minute 
(^  a  line  broad),  crowded,  roundish,  innumerable ;  the  unchanged  margin 
much  incurved. — "Desv.  in  Journal  de  Botanique,  ii,  p.  44,  t  13  f.  1." 
Hooker,  Sp.  FiL  ii,  p.  100,  t  105,  A.  Hook.  &  Baker,  Syn.  Fil.  p.  140. 
C.  deganSj  Desv.     G.  paleaceaj  Mart.  &  Gal. 

WeBtem  America,  from  Mexico  to  Chile,  and  reported  from  lodia  also.  ArizoDa,  Mr,  Clarence 
King.  California,  Monte  Diablo  Range,  Prof,  Brewer  and  Dr.  Gibbons.  Rocks,  near  the  Goald  and 
Cnrrj  Mill,  Nevada,  JS*.  O,  Bloomer,  San  Diego,  Mr.  Cleveland,  The  specimens  which  I  refer  to  this 
species  I  had  formerly  supposed  to  belong  to  C,  Fendlerif  bnt  a  closer  examination  shows  that  the  scales 
of  the  frond  are  narrower,  and  not  entire,  and  that  the  whole  plant  is  more  or  less  tomentose  as  well  as 
chaffy.  The  Califomian  specimens  and  those  from  Nevada  are  iiinch  smaller  than  those  commonly  sent 
from  Mexico  and  Soath  America.  C,  elegane,  Desv.,  was  fonnded  on  a  Chilian  plant  with  more  obovate- 
pyriform  ultimate  segments.  It  is  maintained  as  distinct  by  Fouri^ier,  and  specimens  agreeing  pretty 
well  with  its  characters  have  been  collected,  since  this  report  was  prepared,  at  Cajon  Pass,  California,  by 
Mr,  WiUiam  Stout.    Bat  they  seem  to  be  also  nearly  inseparable  from  C  FendlerL 

Chellanthes  liindbteimerl.  Hooker. 

Rootstock  slender,  elongated,  creeping,  branched,  chaffy  with  thinnish 
ovate  rusty  scales;  stalks  scattered,  4-7  inches  high,  blackish-brown, 
polished,  wiry,  at  first  bearing  narrowly  lanceolate  delicate  scales  inter- 
mixed with  woolly  hairs ;  frond  3-5  inches  long,  ovate-lanceolate,  3-4-pin- 
nate ;  pinnae  mostly  close-set ;  ultimate  segments  roundish-pyriform,  about 
^  a  line  long,  very  much  crowded,  the  unchanged  margin  much  incurved ; 
upper  surface  of  frond  white-tomentose,  lower  surface  very  chaffy  with  pale 
or  ferruginous  scales,  those  of  the  midribs  ciliate  at  the  base,  those  of  the 
ultimate  segments  more  and  more  ciliate  and  passing  into  entangled  tomen- 
tum.— Sp.  Fil.  ii,  p.  101,  t.  107,  A. 

Western  Texas  to  New  Mexico  and  Arizona,  JAndheimer,  No.  744 ;  Wright,  No.  617 ;  Eing,  Boihrock, 
Palmer,  etc  Plant  with  a  lon^  and  slender  rootstook,  by  which,  and  by  the  white-tomentose  upper 
surface  of  the  frond,  it  is  to  be  distinguished  from  C.  myriophyUa.  The  ultimate  segments  are  much 
smaller  than  in  that  ibpecies,  and  are  also  much  more  compactly  arrangf'd. 

CHEELANTHES  VESTITA,  Swartz,  and  C.  ABGENTEA,  Eunze,  are  the  only  other  species  of  the 
genus  attributed  to  the  United  States.  The  former  ranges  from  New  York  to  Northern  Alabama,  and 
westward  to  Kansas.  The  laf  ter  is  a  species  of  Northern  Asia,  which  is  said  to  have  been  collected  in 
Alaska  by  Steller,  C,  aepera,  Hooker,  will  be  found  described  in  the  genus  PelUea,  to  which  Mr.  Baker 
has  very  properly  referred  it. 

V.    CBTFTOOEAMME.    B.  Brown. 

Sporangia  on  the  back  or  near  the  ends  of  the  free  veinis,  forming 
oblong  or  roundish  sori,  which  are  at  length  confluent  and  cover  the  back 
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of  the  pinnules;  involucres  continuous,  formed  of  the  membranaceous  and 
somewhat  altered  margin  of  the  pinnule,  at  first  reflexed  along  the  two 
sides  and  meeting  at  the  midrib,  at  length  opening  out  flat;  rootstock  short; 
stalks  stramineous,  tufted ;  fronds  smooth,  herbaceous,  dimorphous ;  sterile 
ones  on  shorter  stalks,  tri — quadri-pinnatifid,  with  toothed  or  incised  ovate  or 
obovate  segments ;  fertile  ones  long-stalked,  less  compound,  with  narrowly- 
elliptical  or  oblong-linear  pod-like  segments. — AUosortiSj  Bemhardi,  in  part 
The  generic  name  was  proposed  in  1823  by  Robert  Brown,  in  Dr.  Rich- 
ardson's Appendix  to  Franklin's  first  journey,  for  our  species,  and  with  it  he 
associated  the  European  Pteris  crispUj  Linn.  AUosorus  of  Bemhardi  is  a 
much  older  name,  but  the  character  assigned  to  it  was  exceedingly  vague, 
and  the  species  referred  to  it,  if  by  Bemhardi's  expression  "  alle  Adianta 
spuria  Sw."  we  are  to  understand  the  species  of  Pteris  which  Swartz  placed 
in  his  section  AdiantoidecBj  are  now  scattered  among  half  a  dozen  diverse 
genera.  Presl's  AUosorus  is  likewise  worthless,  being  a  most  heterogeneous 
assemblage  of  unlike  species.  Since  the  true  object  of  scientific  nomen- 
clature in  botany  is  to  clearly  set  forth  natural  affinities  and  distinctions, 
and  not,  as  some  would  have  it,  to  perpetuate  antiquated  obscurities,  I  am 
quite  content  to  follow  the  great  masters  Robert  Brown  and  Sir  W.  J. 
Hooker  in  using  the  name  Cryptogrammej  though  the  name  AUosorus  may 
perhaps  be  kept,  as  by  Mr.  Baker,  for  a  section  of  PeUcea. 

Cryptogramme  acrostichoides,  B.  Brown. — Cr,  crispay  forma  Ameri' 
cana.  Hook.  Sp.  Fil.  ii,  p.  130.    AUosorus  dcrostichmdesj  Sprengel,  Gray's  Manual. 

Usaally  in  dense  taf ts  among  rocks,  often  at  high  elevations.  Isle  Royale,  Lake  Superior,  and 
generally  in  tbe  Rooky  Mountains  and  the  Sierra  from  Colorado  and  California  northward  to  56^  or  60° 
north  latitude  (Dr.  Bichardaon),  and  in  the  Aleutian  Islands,  where  it  has  a  more  condensed  habit 
{AUosorus  foveolaius^  Bnprecht).  The  American  plant  is  considered  a  form  of  the  European  C.  crUpa  by 
Sir  W.  J.  Hooker  and  by  Dr.  Milde,  and  one  occasionally  sees  specimens  which  would  seem  so  inter- 
mediate in  oharater  as  to  justify  this  disposition,  but  the  American  plant  is  decidedly  more  rigid  and 
Bubcoriaceons  than  the  other,  has  less  compound  fronds,  less  incised  sterile  segments,  and  longer  and 
more  linear  fertile  ones.  In  (7.  orUpa,  the  sporangia  occupy  only  the  upper  portion  of  the  fertile  veins, 
and  in  C.  acroaixchoidn  they  descend  nearly  or  quite  to  the  midrib.  Curiously  enough,  Dr.  Milde  makes 
PellcBa  gradlis  also  a  form  of  his  AlloB&rus  oriapua, 

VI.    PELUEA.    Link. 

$  1.    CHEILOPLECTON.     F^  Baker. 

"  Texture  herbaceous  or  subcoriaceouSy  and  veins  clearly  visible,  the  invo- 
lucre broad,  and  in  most  of  tJie  species  rolled  over  the  sorus  tiU  full  maturity.^ 
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Pellaea  Breirerl,  D.  C.  Eaton. 

Rootstock  ascending,  short,  covered,  like  the  bases  of  the  densely 
tufted  shining-brown  very  fragile  stalks,  with  abundant  narrow  crisped 
fulvous  chaff;  fronds  2-6  inches  high,  simply  pinnate,  the  pinnae  short- 
stalked,  6-8  pairs,  membranaceous,  mostly  2-parted,  the  upper  segment 
larger ;  segments  and  upper  pinnse  oblong-ovate,  rather  obtuse,  in  the  fer- 
tile fronds  narrower ;  involucre  continuous,  pale ;  veins  repeatedly  forked. — 
Proceedings  of  Amer.  Acad,  vi,  p.  f)55 ;  Botany  of  U.  S.  Geol.  Expl.  of 
40th  Parallel,  p.  395,  t.  xxxx. 

Common  on  ezpoeed  rooks  in  the  higher  oafions  of  the  Sierra  of  Califomia  (Brewer,  Bolander, 
No.  6243),  and  eastward  to  the  Wahsatcb,  7-9,000  feet  altitnde,  Wateon,  Eaton.  New  Mexico  {Dr.  Lomo 
in  Lieut,  ffhedeHa  Eaq^l,),  and  near  Loma  in  Sonthem  Colorado,  Dr,  Rothrock.  Stalks  half  a  line  thick, 
terete,  very  fragile,  so  that  in  dried  specimens  the  fronds  are  commoDly  broken  off.  The  chaff  is  very 
abundant,  bright  cinnamon-brown,  and  composed  of  exceedingly  narrow  linear  scales,  3-4  lines  long. 
The  scanty  specimens  from  Loma,  near  the  headwaters  of  the  Bio  Grande,  show  one  or  two  additional 
segments  of  the  lower  pinns,  bnt  the  Califomian  plants  have  the  lower  3-5  pairs  of  pinna)  nneqaally 
2-parted,  the  uppermost  2-3  pairs  entire.     The  nearest  related  species  is  P.  auriculata  of  Sonth  Africa. 

Pellaea  g^racilis,  Hooker,  Sp.  Fil.  ii,  p.  138,  t.  133,  B ;  Gray's  Manual,  ed. 
5,  p.  660.  Pteris  grcudliSy  Michaux.  Allosortcs  gracilis^  Presl.  A.  crisptiSy  var.  Stellerij 
Milde,  Fil.  EuropsB  et  AtlantidLs,  p.  26.    Pteris  Stelleriy  Gmelin. 

Usually  in  clefts  of  damp  and  shaded  Limerock  cliffs.  Ten-mile  CaOon,  near  Breckinridge  City, 
Colorado,  Brandegee.  Labrador  to  Pennsylvania  and  Wisconsin ;  also  in  Mantchooria,  Siberia,  Tibet,  and 
the  Himalayas.  ^ 

$  2.    ALLOSORUS.     Baker. 

Textt^re  coriaceous^  the  veins  not  evident^  involucre  conspictious. 
*  Pinnules  or  segments  obtuse  or  barely  acute j  not  apiculate. 
H-  Frond  pinnate  or  UpinnatCj  never  thrice  pinnate. 

Pellaea  atropurpurea.  Link. — ^Hooker,  Sp.  Fil.  ii,  p.  138 ;  Gray's  Manual, 
ed.  5,  p.  660. 

Rio  Mimbres,  New  Mexico  (Dr,  Bigelow),  and  Arizona,  Dr.  Parry.  From  Vermont  and  Canada  to 
the  Rocky  Monntains  of  British  America,  and  southward  to  Tennessee  and  Indian  Territory.  It  reappears 
in  Chiapas,  and  F^'s  P.  mucranata  from  the  Valley  of  Mexico  is  not  distingnishable  f^m  common  forms. 
The  plant  varies  much  in  the  form  and  number  of  its  segments,  and  in  having  the  stalk  and  rachis  per- 
fectly smooth  (P.glahelUif  Mett.  &  Enhn,  in  Linn»a,  vol.  36,  p.  87),  or  more  or  less  msty-pnbemlent. 

Pellaea  aspera,  Baker. 

Rootstock  short,  ascending,  moderately  chaflfy  with  narrow  scales ; 
stalks  slender,  2-3  inches  long,  black,  but  with  a  pale  scurfy  pubescence ; 
frond  oblong-lanceolate,  4-6  inches  long,  bipinnate ;  pinnse  and  pinnides 
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deltoid-lanceolate  or  oblong,  pinnules  next  the  main  rachis  often  lobed ;  all 
of  them  very  rough  on  both  surfaces,  with  short  harsh  simple  or  forked 
whitish  hairs ;  involucres  continuous,  the  edges  crenate. — Syn.  Fil.  p.  148. 
CheUanthes  asperUy  Hooker,  Sp.  Fil.  ii,  p.  Ill,  t.  cviii,  A. 

New  Mexico  and  Western  Texas,  Charles  WiighU  This  Fern  is  pecaliar  among  onr  species  of  the 
genus  in  having  a  harsh  scabrous  surface.  Hooker  noticed  that  the  margins  of  the  fertile  pinnsB  are 
transversely  waved,  and  that  the  ofcen  forked  or  tripartite  hairs  are  most  abundant  on  the  top  of  these 
undulations.  One  specimen  shows  a  rootstock  as  thick  as  a  crow's  quill,  an  inch  or  so  in  length,  and 
branched  near  the  growing  end. 

H-  H-  Frond  hi — tri — quadripinnatej  ultimate  segments  oval  or  cordate. 

Pellaea  andromedflefolia,  F^e. 

Rootstock  slender,  creeping,  covered  with  narrow  glossy  scales; 
stalks  scattered,  erect,  why,  pale-brown,  smooth  and  naked,  except  for  the 
narrow  chaff  at  the  base,  ,2-12  inches  long,  about  equalling  the  ovate 
usually  tripinnate  but  sometimes  2-4-pinnate  fronds ;  primary  pinnae  rather 
distant,  spreading ;  ultimate  pinnules  2-5  lines  long,  petiolulate  or  sessile, 
oval,  slightly  cordate  and  emarginate,  fleshy-coriaceous,  the  fertile  ones 
often  with  the  edges  revolute  to  the  midrib ;  veins  numerous,  parallel,  and 
sometimes  producing  narrow  ridges-  on  the  upper  surface ;  involucres  her- 
baceous, with  a  narrow  whitish  edge. — Genera  Filicum,  p.  129.  Pteris 
andromedcEfolia^  Kaulfuss,  Enumeratio  Filicum,  p.  188.  AUosorus  androme- 
dafolitiSj  Kaulf.  in  Kunze,  Analecta  Pteridographiae,  p.  18,  t.  11. 

California,  mostly  in  the  Coast  Ranges,  but  collected  in  the  **  mountains  near  Live  Oak  Creek  " 
and  one  or  two  other  places  (in  Arizona?)  by  the  Botanists  of  the  Mexican  Boundary  Commission.  Mex- 
ico f  Also  in  Chile,  but  the  Chilian  plant  has  been  described  as  a  distinct  species  (P.  myrtilUfolia,  Met- 
tenins  6l  Kuhn)  upon  iosa£Qcient  grounds.  Kunze  also  reports  a  station  in  Cape  Colony.  The  stalks 
are  commonly  very  straight,  the  rachis  rarely  a  little  flexuose,  and  their  color  is  said  to  be  reddish-brown 
with  a  delicate  bloom  when  fresh,  though  dried  plants  show  a  nearly  straw-colored  rachis.  A  pubescent 
form  was  noticed  by  Nuttall. 

Pellflea  pulchella,  F6e. 

Rootstock  very  short,  stout,  nearly  erect ;  stalks  densely  clustered,  3-8 
inches  long,  chaffy  at  the  base  with  narrow  crisped  scales,  nearly  black 
and  polished,  as  are  the  rachis  and  all  its  divisions ;  frond  as  long  as  the 
stalk,  or  longer,  triangular-ovate  in  outline,  quadripinnate  below,  less  com- 
pound upwards ;  ultimate  pinnules  numerous,  very  small,  1-3  lines  long, 
oval  or  commonly  cordate-ovate,  obtuse,  distinctly  stalked,  coriaceous, 
smooth,  the  edges  often  very  much  rolled  in ;    involucre  herbaceous. — 
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Genera  Filicum,  p.  129.     Hooker,  Sp.  Fil.  ii,  p.  150.    AUosorvs  ptdchelluSj 
Martens  &  Galeotti,  Fil.  Mex.  p.  47,  t  10,  f.  1. 

Western  Tezafi  and  New  Mexico,  C.  Wright,  Nos.  824  and  2132.  Mexico  to  Peru.  The  New  Mexi- 
can plant  lias  been  separated  from  the  more  soathem  form  by  Mettenins  and  Knhn  nnder  the  name  of 
P.  wUeraphylla,  as  having  shorter,  broader,  flatter,  and  more  cordate  segments,  but  except  for  its  smaller 
size  and  more  delicate  habit,  I  see  no  difference  between  it  and  specimens  from  the  State  of  Chiapas  in 
Soathem  Mexico.  The  almost  or  quite  black  stalks  and  raohises  and  the  minute  cordate-ovate  pinnules 
abundantly  distinguish  this  species  from  P.  andrwnedctfoUiu. 

^^Pinnules  tmicronulate  or  decidedly  actUe. 

PeUUea  terniAilia,  Link. 

Rootstock  short,  thick,  densely  chaffy,  the  scales  narrow  and  dark- 
brown,  with  a  blackish  midrib  ;  stalks  crowded,  nearly  or  quite  black,  with 
a  purplish  bloom  when  living,  rigid,  2-6  inches  long ;  frond  as  long  or 
longer  than  the  stalk,  narrowly  linear  in  outline ;  pinnae  usually  9-15  pairs, 
all  but  a  few  of  the  uppermost  trifoliolate ;  segments  commonly  linear- 
obovate,  slightly  mucronate,  coriaceous,  somewhat  glaucous  beneath,  green 
above,  sessile,  or  the  middle  one  indistinctly  petiolulate,  when  fertile  with 
the  edges  much  rolled  in;  involucre  broad,  the  edge  only  membrana- 
ceous— ^Fil.  Hort.  Berol.  p.  69.  Hooker  &  Baker,  Syn.  Fil.  p.  148.  Pteris 
ternifoliaj  Cavanilles,  Hooker  &  Greville,  Ic.  Fil.  t.  126. 

From  Mexico  to  Peru  and  in  the  Hawaiian  Islands.  I  refer  to  this  species  with  much  hesitation 
a  few  little  specimens  gathered  by  Dr.  Sutton  Hayes  among  the  headwaters  of  the  Bio  Colorado  of 
Texas.  They  have  only  the  simply  trifoliolato  pinnules  of  this  species,  bnt  the  segments  are  of  the 
short-oval  or  roundish  form  more  common  in  the  next.  Were  P.  tem\folia  ever  known  to  develop  more 
than  three  segments  to  a  pinna  in  countries  where  it  is  abundant,  it  would  seem  reasonable  to  consider 
the  two  following  species  only  forms  of  it  with  more  and  more  compound  fronds,  but  in  the  present  state 
of  our  knowledge  of  them  it  is  perhaps  best  to  keep  them  separate. 

Peilaea  UTrightiana,  Hooker. 

Rootstock  short,  thick,  nodose,  densely  chaflFy  with  very  narrow 
dark-brown  scales;  stalks  crowded,  purplish-brown,  polished,  rigid,  4-6 
inches  long ;  frond  about  as  long  as  the  stalk,  from  lanceolate  to  triangular- 
ovate  in  outline,  bipinnate ;  pinnae  nearly  sessile,  spreading ;  pinnules  cori- 
aceous, smooth,  green  above,  slightly  glaucous  beneath,  almost  sessile,  at 
most  about  six  pairs;  those  of  the  sterile  frond  roundish-oval,  3-5  lines 
long,  two-thirds  as  broad,  rounded,  or  even  subcordate  at  the  base,  the 
apex  obtuse,  but  with  a  minute  subulate  semi-pellucid  cartilaginous  point 
or  mucro ;  those  of  the  fertile  fronds  rolled  in  to  the  midrib  and  therefore 
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very  naiTOw,  often  longer  than  the  others,  and  curved  upwards,  similarly 
mucronate. — P.  Wrightiana  and  P.  longimucronataj  Hooker,  Sp.  Fil.  ii,  p. 
142  and  143,  t.  cxv.  P.  mucronata,  Baker,  Syn.  Fil.  p.  148;  D.  C.  Eaton, 
in  Bot.  of  Mex.  Boundary,  p.  233,  in  part.  P.  Wedddliana^  Fde,  8"^®  Mem. 
p.  741 

Western  Texas  and  Colorado  to  New  Mexico  and  Arizona.  Bolivia,  WeddelL  Not  seen  from  Cali- 
fornia. This  plant  varies  mnoh  in  the  number  of  pinnales  to  a  pinna,  the  lower  pinnse  having  commonly 
five  or  six  pairs  of  them,  bnt  sometimes  only  two  pairs  besides  the  odd  or  terminal  one.  This  latter 
form  is  strictly  Hooker's  P.  Wrightianaf  and  the  least  developed  examples  of  it  I  do  not  know  how  to 
clearly  distinguish  from  P.  temifolia  ;  the  form  with  more  numerous  segments  is  Hooker's  P.  lonQimu4sr(h 
nata.  Hooker  describes  this  as  well  as  the  next  species  as  having  '^  tufted  stipites  springing  from  clus- 
tered bulb-like  caudices  or  rhizomes,  about  the  size  of  hazel-nuts" ;  and  F^  notices  a  similar  "souche 
bulbiforme  ^ailleuse  "  in  the  Bolivian  plant.  This  latter,  of  which  its  describer  has  favored  me  with  a 
specimen,  has  precisely  the  frond  and  pinnules  of  the  narrow  form  of  P.  Wnghiiana,  but  the  scales  of 
the  rootstock  are  of  a  lighter  brown,  and  with  a  less  developed  dark  midrib,  but  not  destitute  of  it  as  he 
has  described  them.  In  all  these  plants,  the  scales  of  the  rootstock,  when  very  young,  and  those  found 
on  the  stalk  of  the  groxoing  frond,  are  nearly  white. 

Pellflea  Omlthopus,  Hooker. 

Rootstock  and  stalks  as  in  the  last  species,  though  often  stouter ;  fronds 
very  rigid,  a  few  inches  to  a  foot  long,  broadly  deltoid-lanceolate  in  out- 
line, when  fully  developed  tripinnate ;  primary  pinnae  spreading  or  obliquely 
ascending,  linear,  the  lower  ones  J  to  ^  the  length  of  the  frond,  bearing 
from  a  few  up  to  15  or  16  pairs  of  trifoliolate,  but  varying  to  simple  or  to 
pinnately  5-7-foliolate,  pinnules,  which  are  usually  only  1^  to  2  lines  long, 
coriaceous,  slightly  glaucous  beneath,  roundish-quadrate  in  the  rare  sterile 
fronds,  and  with  the  margins  rolled  in  to  the  midrib  in  fertile  fronds, 
minutely  mucronate. — Sp.  Fil.  ii,  p.  143,  t.  cxvi,  A.  Allosorus  mucronatuSj 
D.  C.  Eaton  in  Silliman's  Journal,  July,  1856  {described  from  very  small 
specimens  from  Monte  Diablo). 

Var.  braehyptera,  Eaton. 

Secondary  rachises  ascending,  much  shortened,  giving  the  frond  a 
narrower  outline  and  a  denser  habit ;  the  pinnules  crowded,  oblong-linear, 
simple  or  trifoliolate,  varying  according  to  drought  or  humidity  from  1  ^  to  5 
lines  in  length. — Platyloma  brachypterum  and  P.  helium^  T.  Moore  in  The 
Gardeners'  Chronicle,  Feb.  1873,  pp.  141  and  213,  ex  char. 

Common  thronghont  California  from  San  Diego  and  Gaadalape  Island  {Palmer)  to  Mendocino 
Connty  and  Grass  Valley,  growing  mostly  on  dry  hillsides  in  tafts  among  rocks,  exposed  to  a  long  snm- 
mer's  drought  and  to  a  Ecorching  sun.  This  bears  the  same  relation  to  P.  Wrightiana  which  that  plant 
does  to  P.  ternifolia,  having  more  decomponnd  fronds  and  still  smaller  ultimate  pinnules.    Plants  cnlti- 
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vated  in  conservatories  in  the  Atlantic  States  have  fronds  generally  less  componnd  than  those  gathered 
on  their  native  hillsides,  and  it  is  in  these  cultivated  plants  only  that  I  find  sterile  fronds  with  the  pin- 
nules flattened  out.  Otherwise  the  pinnules  are  closely  revolute,  and  when  trifoliolate,  as  they  almost 
always  are  in  a  state  of  nature,  they  strongly  suggest  the  claws  of  a  hird's  foot,  whence  the  specific  name 
chosen  by  Hooker,  a  name  which  I  have  no  wish  to  disturb  thiough  a  technical  claim  of  priority.  Platylama 
hrackj/pterum  of  Moore  answers  well  to  a  form  collected  in  the  Sierras  by  Bolander,  by  Mrs.  Austin,  and 
by  Mrs.  Pulsifer  Ames,  a  form  with  minute  pinnules  when  growing  on  exposed  rocks,  but  with  elongated 
ones  in  a  plant  wet  with  spray  escaping  from  a  neighboring  flume.  Moore's  P.  helium  seems  to  be  the 
same  as  the  smaller  form  of  var.  hrachjfpterOj  except  that  some  of  the  measarements  given  in  The  Gard- 
eners' Chronicle,  and  copied  by  Baker  in  the  second  edition  of  Synopsis  Filicum  (p.  477),  are  incompre- 
hensible, and  probably  incorrectly  printed.  P.  bellum  of  Eastern  conservatories  is  not  Moore's  plant,  and 
is  ordinary  P.  Omithopus  slightly  modified  by  cultivation  in  a  moister  atmosphere. 

Pellflea  densa,  Hooker. 

Rootstocks  rather  slender,  entangled,  chaffy  with  nearly  black  narrow 
scales;  stalks  densely  tufted,  wiry,  and  very  slender,  dark  chestnut-brown, 
dull  or  polished,  3-9  inches  long ;  fronds  ovate  or  triangular-oblong  in  out- 
line, 1  ^-2^  inches  long,  densely  tripinnate ;  segments  3-6  lines  long,  linear, 
nearly  sessile,  sharp-pointed  or  mucronate,  in  the  fqrtile  fronds  entire,  and 
having  the  margin  narrowly  recurved,  and  provided  with  a  distinctly  paler 
involucre,  in  the  very  rare  sterile  fronds  broader  and  sharply  serrated, 
especially  towards  the  apices. — Sp.  Fil.  ii,  p.  150,  t.  cxxv,  B.  Onychium 
densunij  Brackenridge,  Ferns  of  U.  S.  Exploring  Exped.  p.  120,  t.  13,  f.  2. 

Sierras  of  California  from  the  Toeemite  to  the  Castle  Mountains,  Brewer,  Bolander,  etc,  Oregon, 
Rogue  River  [Brackenridge),  and  near  Port  Orford,  Gen,  A,  V,  Kauiz,  Near  Jackson's  Lake,  Wyoming 
Territory,  Hayden'e  Expedition,  A  very  distinct  species,  not  in  the  least  related  to  those  jast  descrihed. 
Brackenridge,  who  considered  it  an  Onychiumf  noticed  that  the  plant  bears  a  close  resemblance  in  habit 
to  Cryptegramme  aeroetickoides,  and  Hooker  remarks  the  same  similarity.  A  thin  cross-section  of  a  seg- 
ment shows  the  involucre  to  be  a  very  delicate  special  organ,  growing  just  within  the  proper  margin  of 
the  segment. 

$3.    PLATTLOMA.    J.  Smith,  Baker. 

^^  Texture  coriaceous^  the  veins  usually  hidden^  the  ultimate  segments  broad 
and  flat,  the  involucre  so  narrow  that  it  is  soon  hidden  by  the  fruit^^ 

Pellaea  Bridsesii,  Hooker. 

Stalks  3-6  inches  long,  wiry,  dark-brown,  smooth  and  polished,  many- 
rising  from  a  short,  creeping  rootstock,  which  is  chaffy  with  very  narrow 
scales;  fronds  as  long  as  the  stalks,  simply  pinnate;  pinnae  .0-18  pairs, 
mainly  opposite,  nearly  sessile,  glaucous-green,  coriaceous,  sterile  ones 
orbicular  or  obscurely  cordate,  4-5  lines  long,  rarely  larger,  fertile  ones  a 
little  narrower,  commonly  at  first  conduplicate,  and  so  seemingly  lunate; 
involucre  narrow,  formed  of  the  whitish  cartilaginous  margin  of  the  pinnae. 
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soon  flattened  out,  and   exposing  a  very  broad  intramarginal  band  of 
sporangia. — Sp.  Fil.  ii,  p.  238,  t  cxlii,  B. 

SierrftB  of  California,  asnally  above  the  elevation  of  6000  feet.  Discovered  by  Thonuu  Bridges, 
and  since  collected  by  Brewer  at  Ebbett's  Pass  (8000-9000  feet  elevation)  and  in  Silver  Valley  on  the  Big- 
Tree  road,  and  by  Brewer^  Torreyy  Bolander,  etc,  in  the  Yosemite.  A  cnrions  Fern,  very  different  from  oil 
other  American  species,  and  only  to  be  compared  to  P.  rotundifolia  of  New  Zealand,  which,  however,  has  a 
sbaggy-paleaceons  stalk  and  rachis,  Hooker  noticed  that  the  margins  of  the  pinne  have  a  narrow  white 
oartilaginons  edge,  '*  bat  not  incnrved."  Bat  it  is  plainly  incarved  in  very  young  specimens.  The  two 
sides  of  each  f raiting  pinna  are  at  first  folded  together,  hiding  the  sporangia,  and  then  the  pinna  is  mod- 
erately carved  upwards,  giving  it  a  decidedly  crescent-like  shape. 

Pellaea  flexuosa,  Link. 

Rootstock  creeping,  rather  slender,  the  scales  narrow,  rigid,  brown, 
with  a  darker  midrib;  stalks  reddish-straw-color,  several  inches  long,  passing 
into  a  more  or  less  flexuous  or  zigzag  rachis;  fronds  fi'om  a  half  to  two  or 
more  feet  long,  ovate-oblong  in  outline,  twice  or  the  larger  ones  thrice  pin- 
nate ;  secondary  and  tertiary  rachises  usually  deflected  and  zigzag,  rusty- 
puberulent  or  nearly  smooth ;  pinnae  mostly  alternate;  ultimate  pinnules 
5-1 0  lines  long,  roundish-ovate  or  sub-cordate,  very  obtuse,  distinctly  petiolu- 
late,  sub-coriaceous,  smooth,  slightly  glaucous  beneath,  the  margin  of 
fertile  pinnules  at  first  reflected  and  partly  covering  the  sporangia,  at  length 
flattened  out. — ^Fil.  Hort.  Berol.  p.  60.  Hooker,  Sp.  Fil.  ii,  p.  149.  Alio- 
sorus  flexuosuSj  Kaulfuss,  Kunze,  die  Farmkrauter,  p.  46,  t.  23. 

From  Western  Texas  and  New  Mexico  {Wright)  to  Arizona,  Camp  Crittenden,  Dr,  Rolhroek. 
Mexico  to  Pern.  This  comes  very  near  to  P.  oordata,  J.  Smith,  and  is  united  with  it  hy  Mr.  Baker  iu 
Synopsis  Filicnm.  The  zigzag  rachises  and  strongly  deflected  branches  are  a  very  marked  feature,  but 
this  character  is  none  too  constant.  Occasionally  there  are  large-pinnaled  plants  of  P.  andromedafolia 
also,  which  bear  a  considerable  resemblance  to  the  present  species.  In  oar  territory  it  reaches  its  ex- 
treme northern  limit,  and  the  specimens  are  mnch  smaller  than  those  from  Central  America.  Fournier, 
in  the  Cryptogamia  of  Mexico,  keeps  P.  oordata  and  P.flexuooa  apart,  and  Dr.  Max  Kahn,  in  his  publi- 
cation of  posthamoas  species  of  Mettenias,  in  Linncea,  vol.  36,  has  described  oar  plant  as  a  distinct 
species  ander  the  name  of  P.  intermedia, 

Vn.    FTESIS.     Linn. 

Pteris  aquilina,  Linn.,  var.  lanug^inosa,  Hooker. 

Frond  silky-pubescent  or  tomentose,  especially  on  the  under  surface ; 
otherwise  as  in  the  typical  eastern  form. — Sp.  Fil.  ii,  p.  196.  P.  lanuginosa^ 
Bory  in  Willd.  Sp.  PI.  v,  p.  403.  Hook.  &  Am.  Bot.  Beech.  Voy.  p.  405. 
Kaulf.  Enum.  Fil.  p.  189. 

Very  common  throaghont  California  and  Oregon,  extending  northward  to  Sitka  and  eastward  to 
Utah.    Farther  east  it  passes  into  less  pubescent  forms  and  so  into  the  common  form  of  the  Atlantic 
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States.  In  one  form  or  another,  the  common  Brake  oconrs  in  almost  every  region  of  the  earth.  In 
Oregon  and  |forthem  California)  it  forms  thickets  aa  high  or  higher  than  a  man's  head,  and  many  acres 
in  extent.     The  miners  of  California  boil  the  yonng  fronds,  and  eat  them  as  a  sabstitne  for  asparagus. 

Vm.    ASIABTUIL     Liim. 
Adiantum  pedatum,  Linn. 

In  moist,  rooky  places,  from  Santa  Cmz,  California,  to  Oregon  and  Washington  Territory,  and 
northward  to  Unalashka.  Wahsatch  Mts.,  Utah.  Common  in  the  Atlantic  States  from  North  Carolina  to 
Canada.  It  also  occars  in  Japan  and  Mantchooria,  but  does  not  appear  to  have  been  fonnd  among  the 
raonntains  of  Colorado,  where  it  might  reasonably  have  been  expected. 

Adiantum  Capillus-Teneris,  Linn. 

Stalks  and  rachises  very  slender,  nearly  black,  polished ;  frond  ovate- 
lanceolate  in  outline,  very  delicate,  smooth,  bipinnate  or  sub-tripinnate,  the 
upper  half  or  third  simply  pinnate ;  pinnules  and  upper  pinnae  wedge-obo- 
vate  or  somewhat  rhomboid,  rather  long-stalked,  the  sides  nearly  straight 
or  moderately  concave,  the  upper  margin  commonly  rounded  and  more  or 
less  incised,  crenated,  or  [in  the  plant  of  our  district]  acutely  dentato- 
serrate,  except  where  the  margin  is  recurved  to  foim  the  lunulate  or  trans- 
versely oblong  separated  involucres. — Sp.  PI.  p.  1658.  Hook,  Sp.  Fil.  ii, 
p.  36 ;  British  Ferns,  t  41.     D.  C.  Eaton  in  Chapman's  Flora,  p.  591. 

Abont  the  month  of  springs  and  wells  in  Scat  hern  Utah;  St.  George  (Drs.  Palmer  and  Parry), 
Eanab,  ilfr9.  Thompmm.  Kew  Mexico  (C.  Wright,  No.  2123),  Camp  Bowie,  Dr.  Bolhrock,  Damp  cafions  in 
Southern  California  (G.  W,  Dunn),  near  Santa  Barbara  (Mrs,  Cooper),  and  at  Cassitas  Pass,  Dr,  Bothrock, 
Also  from  North  Carolina  and  Florida  to  the  Hot  Springs  of  the  Arkansas  and  Texas.  Its  range  extends 
throaghont  a  great  portion  of  Europe,  Asia,  Africa,  South  America,  and  Oceanica. 

Plant  with  a  short,  creeping  rootstock,  the  stalks  very  delicate,  4-8  or  10  inches  long,  sometimes 
erect,  but  more  frequently  drooping  or  pendulous  ;  frond  8-1.0  inches  long,  but  in  favored  stations  occa- 
sionaliy  very  much  larger.  The  plant  of  the  Gulf  and  Atlantic  States  is  very  similar  to  the  European 
form,  having  the  pinnules  mostly  sharply  cuneate,  often  deeply  lobed,  and  the  upper  or  outer  margin  of 
the  sterile  pinnules  crenated  or  obscurely  toothed;  but  the  plant  of  Utah,  California,  etc.,  differs  in 
having  the  pinnules  broader,  firmer,  less  incised,  and  the  outer  margin,  if  sterile,  very  acutely  and  finely 
toothed,  the  veinlets  even  slightly  produced  into  minute  needle-points.  In  all  these  points  it  shows  a 
slight  approiioh  to  the  following. 

Adiantum  emarg^atum.  Hooker. 

Stalks  and  rachises  rather  stout,  nearly  black,  polished ;  frond  broadly- 
ovate  or  deltoid-pyramidal,  2-3-pinnate,  pinnules  and  upper  pinnae  of 
ample  size,  rather  long-petioled,  smooth  or  nearly  so,  rounded  or  even 
reniform,  the  very  base  sub-cuneate,  lower  edges  commonly  a  little  con- 
cave, upper  margin  rounded,  slightly  incised ;  if  sterile,  acutely  dentate, 
with  the  veins  running  to  the  points  of  the  teeth ;  but  when  fruiting,  with 
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2-5  transversely  linear-oblong  sub-continuous  involucres. — Sp.  Fil.  ii,  t 
75,  A ;  not  of  Bory  and  Willdenow.  Keyserling,  Adiantum,  p.  15,  37,  No. 
55.  -4.  Chilensej  Ton-ey  in  Botany  of  Parke's  Survey,  p.  21 ;  Brackenridge, 
Ferns  of  U.  S.  Expl.  Exped.  p.  97 ;  D.  C.  Eaton,  Botany  of  Mexican 
Boundary,  p.  233 ;  and  in  Robinson's  Catalogue  of  Ferns,  not  of  Kaulfuss. 
A.  teneruniy  Torrey  in  Emory's  Notes  of  a  Military  Reconnoissance  from 
Fort  Leavenworth  to  San  Diego,  p.  155.  Newberry  in  Botany  of  William- 
son's and  Abbot's  Survey,  p.  93,  not  of  Swartz. 

From  Snn  Diego,  California,  northward  to  Oregon,  oommon,  but  apparently  not  occurring  east  of  the 
Coaat  Ranges.  Stalks  6-12  inches  long ;  frond  about  the  same  length,  more  than  half  as  wide  at  the  base, 
gradually  narrower  upwards,  the  pinnules  ^-1^  inches  broad,  rounded,  or  the  larger  ones  semicircular  or 
almost  reniform,  bearing  at  first  a  few  scattered  hairs  along  the  veins,  soon  quite  smooth.  The  pinnules 
commonly  have  from  one  to  four  slight  incisions  on  the  rounded  side.  The  very  acute  teeth  of  the  sterile 
pinnules  having  the  vein  extending  to  the  point  of  the  teeth,  and  the  transversely  linear  involucres, 
separate  this  from  A,  Chilense,  with  which  I  formerly  confounded  it,  that  species  having  the  veins  extend- 
ing mostly  to  the  notches  between  the  teeth,  and  bearing  more  numerous  lunulate  involucres.  The 
figure  given  by  Hooker  in  Species  Filicum  is  very  characteristic  of  -the  common  A^antwn  of  California^ 
and  does  not  represent  any  known  plant  of  either  Mauritius  or  Malacca.  The  specimen  it  was  drawn 
from  is  marked  in  Hooker's  herbarium  ''Malacca,  Gri£Qth."  It  is  on  the  same  sheet  with  a  specimen 
more  like  a  form  of  A,  CapUlus-Veneris,  marked  as  coming  from  Delessert's  herbarium,  and  collected  in 
the  Mauritius.  Mr.  Baker  suggested  a  possible  interchange  or  crossing  of  the  tickets,  on  accident  too 
common  in  all  herbaria.  Keyserling,  who  has  apparently  not  seen  the  specimens,  says  that  the  A. 
emarginatum  of  Hooker's  plate  was  "  nach  einem  von  B.  Delessert  hinterlassenen  Exemplar,  das  vermuth- 
lich  aus  Californien  stammt."  It  is  probably  too  late  to  trace  with  certainty  the  history  and  origin  of  the 
specimen  figured,  but  it  is  enough  that  it  accurately  represents  the  Calif oruian  species,  and  none  other. 
The  original  A.  emarginatum  of  Bory  and  Willdenow  was  confessedly  **  very  like  the  preceding  I  A.  CapiUua- 
Veneri9']f  but  constantly  smaller,  the  pinnules  always  obcordate  and  never  lobed."  Keyserling  refers  this 
without  hesitation  to  A.  Capillu$'Veneri9f  leaving  the  name  free  for  the  present  species,  for  which  it  is  not 
especially  appropriate,  though  I  do  not  think  it  is  to  be  rejected  on  the  score  of  utter  untitness. 

Adiantum  trieholepis,  F^e. 

"Frond  oval  in  outline;  stalk  and  rachis  smooth,  polished,  deep- 
black  ;  pinnules  roundish,  moderately  long-petioled,  hairy  on  both  surfaces ; 
sori  very  few,  of  unequal  size ;  involucre  very  velvety ;  rootstock  creeping, 
scaly,  the  scales  linear,  acuminate,  tawny." — 8""*^  M^m.  p.  72.  Keyserling, 
Adiantum,  p.  15,  37,  No.  56.  A.  Chilensej  var.  hirsutumy  Hook.  Sp.  Fil.  ii, 
p.  43  (in  part) ;  D.  C.  Eaton  in  Bot  of  Mexican  Boundary,  p.  233.  A. 
dilatatunij  Nutt  MS.  in  herb.  Hook.,  and  quoted  in  Sp.  Fil.  1.  c.  A.  pUosum^ 
D.  C.  Eaton  in  Robinson's  Catalogue,  but  not  of  Fde,  which  is  A.  ChiJ^ensej 
var.  hifsutum^  Keyserl.,  from  Chile. 

In  a  rocky  ravine  near  the  mouth  of  the  Rio  Pecos,  Western  Texas,  Dr.  Bigehw,  Monterey,  California, 
Nutialh  Mexico  and  Yucatan.  TbiM  belongs  to  the  eame  group  of  species  with  the  two  last,  a  group 
characterized  by  having  fronds  of  a  pyramidal  outline,  twice  to  four  times  pinnate  at  the  base,  gradually 
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siinpleT  ap wards,  the  terminal  Ben^ent  with  a  rounded  or  obtnee  onter  margin,  and  the  eerraturee  of  the 
sterile  segments  having  a  veinlet  extending  to  the  point  (not  to  the  sinus).  The  present  species  has  both 
surfaces  of  the  frond  minutely  pilose  with  appressed  whitish  hairs.  The  involncres  are  variable  in  shape, 
oblong  and  linear  on  the  same  pinnule,  and  rather  few  (3-7)  in  number.  This  is  apparently  a  rare  species, 
as  I  can  not  learn  that  it  has  been  collected  by  any  one  in  California  since  the  time  of  Nuttall.  It  is  No. 
11  of  Ervendberg's  collection  of  Hnasteca  plants,  and  No.  687  of  Schott's  collection  made  in  Yucatan 
in  1865. 

Tribe  HL     ASPIiEI¥IEi£. 

IX.    LOHABIA.     WiUd. 

Sori  in  a  continuous  band  next  the  midrib  of  the  contracted  pinnae  of 
the  fertile  frond,  covered  till  mature  by  an  elongated  involucre,  either  formed 
of  the  recurved  and  altered  margin  of  the  pinnae  or  else  sub-marginal  and 
parallel  to  the  margin.  Veins  of  the  sterile  frond  oblique  to  the  midrib, 
simple  or  forked  and  free.  Fronds  mostly  elongated,  pinnatifid  or  pinnate, 
in  foreign  species  rarely  undivided  or  bipinnate,  of  two  kinds,  the  sterile 
foliaceous,  the  fertile  commonly  much  contracted  — ^A  genus  of  about  sixty 
species,  finding  its  greatest  development  in  the  southern  hemisphere.  It  is 
closely  connected  with  'BUchnum^  which  has  the  involucre  remote  from  the 
margin,  and  the  fertile  frond  not  much  contra.cted.  The  two  genera  were 
united  by  Dr.  Mettenius,  but  it  is  more  convenient  to  keep  them  apart 

liomarla  Spicant,  Desvauz. 

Rootstock  short  and  thick,  very  chaflty;  fronds  tufted,  erect;  sterile 
ones  nearly  sessile  or  short-stalked,  sub-coriaceous,  narrowly  linear-lan- 
ceolate, 8-24  inches  long,  1  -3  inches  wide,  tapering  to  both  ends,  pinnatifid 
to  the  rachis  into  very  numerous  close-set  oblong  or  oblong-linear  often 
upwardly-curved  obtuse  or  apiculate  segments,  the  lower  ones  gradually 
diminished  to  minute  auricles ;  fertile  fronds  sometimes  three  feet  high,  long- 
stalked,  pinnate ;  the  pinnae  somewhat  fewer  and  more  distant,  longer  and 
much  narrower  than  in  the  sterile  frond,  sessile  by  a  suddenly  widened 
base ;  involucres  distinctly  intramarginal. — "  Desv.  in  Berl.  Mag.  v,  p.  325." 
Hook.  Sp.  Fil.  iii,  p.  14.  Osmunda  Spicant^  Linn.  Sp.  PI.  p.  1522.  Blech- 
num  boreale,  Swartz,  Sjm.  Fil.  p.  115.     Hook.  British  Ferns,  t.  40. 

From  Mendocino  County,  California  ( Bolander)  and  near  Crescent  City  (^mrer)  to  Oregon,  British 
Columbia,  and  Sitka.  It  therefore  hardly  comes  within  the  geogniphical  range  adopted  for  this  report,  but 
is  still  likely  to  be  found  to  the  south  of  the  40th  parallel  in  the  Coast  Ranges  of  California.  It  is  not  an 
uncommon  Fern  throughout  Europe,  and  a  form  of  it  has  been  collected  in  Japan.  The  North  American 
plant  was  made  a  var.  elonyata  by  Sir  W.  J.  Hooker  in  the  Species  Filicum,  but  -the  sm:vller  European 
form  has  been  collected  nenr  Astoria,  Oregon,  by  Prof.  Wood,  and  the  large    specimens  from  the 
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Coast  Banges  differ  from  the  type  mainly  id  their  greater  size  and  luxuriance.  Bleoknum  doMMety 
"BxKikeXt  Sp.  Fil.  iii,  p.  60, 1. 153,  seems  to  be,  as  Mr.  Baker  remark^  a  form  of  the  present  plant  with 
internipted  inYoluores,  as  in  the  related  genns  Doodya, 

X.   WOODWABDIA.    Smiih. 

HVoodwardiB,  radieans.  Smith,  var.  Americana,  Hooker. 

Gaudex  stout,  very  chaffy  with  large  scales,  assurgent  or  erect,  and 
rising  a  little  above  ground ;  stalks  strong,  8-12  inches  long ;  fronds  stand- 
ing 3-5  feet  high,  subcoriaceous,  pinnate;  pinnae  8-15  inches  long,  2-4 
inches  broad,  oblique  to  the  rachis,  pinnatifid  nearly  to  the  midrib;  seg- 
ments triangular-lanceolate,  slightly  falcate,  acuminate,  spinulose-serrate  or 
in  large  plants  more  or  less  pinnatifid ;  veinlets  forming  a  single  row  of 
oblong  sorus-bearing  areoles  each  side  of  and  next  to  the  midvein,  besides 
a  few  oblique  empty  areoles  outside  the  fruiting  ones,  thence  free  to  the 
margin;  son  oblong,  often  slightly  curved,  the  sporangia  resting  in  the 
hollowed  areole,  and  at  first  covered  by  an  arched  and  convex  indusium. — 
Hooker,  Sp.  Fil.  iii,  p.  67.  W.  spinulosay  Martens  &  Galeotti,  Fil.  Mex.  p. 
64.     W.  Chamissoij  Brackenridge,  Ferns  of  U.  S.  Expl.  Exped.  p.  138. 

From  Long  Valley  to  Southern  California.  Mexico  to  Chiapas  and  Guatemala.  One  of  the  largest 
and  coarsest  of  Califomian  Ferns,  apparently  not  uncommon.  The  type  (  W,  radieanSf  Smith, Mem.  Acad. 
Turin,  Y,  p.  412)  is  found  in  Madeira  and  along  the  Mediterranean  countries;  also  in  Northern  India  and 
the  island  of  Java.  The  American  plant  differs  mainly  in  the  absence  of  a  chaffy  proliferous  bud,  which 
is  commonly  seen  on  the  rachis  near  the  apex  of  the  frond  in  the  old-world  plant.  It  is  also  more  decidedly 
spinulose-serrate,  and  the  areoles  of  the  venation  are  perhaps  less  abundant.  It  is  worth  the  while  of 
Califomian  Botanists  to  observe  whether  their  plant  is  always  destitute  of  the  proliferous  bud. 

XL   ASPLEHIUM.   Linn. 

il.    ASPLBNIUBC 

Indusia  straight,  confined  to  the  upper  or  inner  side  of  the  fertile  veinlet. 
Asplenimn  Triehomanes,  Linn. 

This  common  Eastern  Fern  occurs  sparingly  from  the  mountains  of  Colorado  to  the  Pacific  coasl 
On  the  brink  of  the  Great  Cafion  of  the  Arkausas,  Brandegee,  Middle  Mts.,  Colorado,  Hall  9*  Harhovrf 
n.  692.  Monte  Diablo,  California,  Genial  Eaton,  Oregon,  Prof.  Woody  E»  Hath  Cascades  of  Washing- 
ton Territory,  Kellogg  ^  Harfordy  n.  1177.    The  A.  ebcnmm  of  the  Flora  of  Colorado  is  this  species. 

Yar.  inclsnili,  Moore,  !Nature  Printed  Ferns  of  Great  Britain,  t.  39,  D. 

This  has  the  pinnules  a  little  larger  and  more  or  less  incised.  It  occurs  fertile  near  San  Diego 
(Dr.  Newberryy  Mr,  Cleveland),  and  has  also  been  collected  in  Vermont  by  Mr,  C.  C.  Frott. 

Asplenimii  parrnliiiD,  Martens  &  Galeotti. 

Fronds  tufted,  erect,  rigid,  4-10  inches  high,  narrowly  linear-oblan- 
ceolate  in  outline,  short-stalked,  pinnate  ;  stalk  and  rachis  black  and  shin- 
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ing ;  pinnsB  very  numerous,  2-6  lines  long,  oblong,  obtuse,  entire  or  crenu* 
late,  auricled  on  the  upper  side  at  the  nearly  or  quite  sessile  base,  the 
middle  ones  longest,  the  lower  ones  gradually  shorter,  more  distinct  and 
deflexed;  texture  rigid-chartaceous;  sori  short,  abundant — Fil.  Mex.  p.  60, 
t.  15,  £  3.  A.  trichomanoides^  Mettenius,  iiber  Asplenium,  p.  137,  not  of 
Michx.,  Fl.  Bor.  Am.  ii,  p.  265.  A.  resUienSy  Kunze,  Linnaea,  18,  p.  331. 
A.  ebeneum,  var.  minuSj  Hook.  Sp.  Fil.  iii,  p.  139.  A.  ebeneum^  D.  C.  Eaton 
in  Botany  of  Mex.  Boundary,  p.  235. 

'  Great  Cafion  of  the  Bio  Grande,  Parrff,  Texas,  E.  Eallt  n.  858.  Limestooe  rocks  in  shady  places, 
Northern  Alabama  and  Georgiai  Horn.  T.  M,  PeUr$,  Dr,  Chapman.    Mexico  to  Chiapas. 

This  is  perhaps  not  snfflciently  distinct  from  A,  ebeneumj  which  it  replaces  in  the  dryer  regions  of 
the  Southwest  and  Mexico.  It  is  a  smaller  and  more  rigid  plant,  with  the  pinnie  more  entire,  and  more 
generally  deflexed.  Specimens  from  Chiapas  have  all  the  pinnie  deflexed.  Michaax's  Tennessee  speci- 
mens of  his  A,  Iriohamanoidei  I  examined  several  years  ago  in  Paris,  and  made  a  note  that  they  clearly 
belong  to  A,  eheneum, 

Aspleninni  septentrionale,  Hoffinann. 

Plant  low,  growing  in  dense  tufts;  rootstocks  matted  together,  hidden 
by  the  blackened  remains  of  old  stalks ;  fronds  crowded,  2-4  inches  high, 
the  slender  naked  stalk  bearing  an  irregularly  forking  frond,  consisting  of 
from  two  to  five  narrowly  linear  rather  rigid  acute  segments  or  branches, 
which  are  entire  or  more  frequently  cleft  at  the  end  into  b,  few  long  narrow 
teeth ;  sori  much  elongated,  placed  near  the  margin,  usually  facing  each 
other  in  pairs,  commonly  only  two  or  three  to  each  segment. — "  Deutschl. 
Fl.  ii,  p.  12."  Hooker,  British  Ferns,  t.  26.  D.  C,  Eaton  in  Botany  of 
Mexican  Boundary,  p.  235. 

On  Ben  Moore,  New  Mexico  (Dr,  Bigelaw),  and  at  perhaps  the  same  station,  (7.  Wright  Middle 
Mts.,  Colorado  (Hall  4"  JSarftovr,  689),  and  on  the  brink  of  the  Great  Cafion  of  the  Arkansas,  in  com- 
pany with  Atpl.  IHchomaneSf  Brandegee,  In  monntainons  regions  throoghont  Europe  and  in  Northern 
India. 

A  very  cnrions  little  Fern,  originally  described  as  an  AorotHchum  by  Linnieas,  referred  to  Aero- 
pteria  by  Link,  and  made  the  type  of  a  genns  (AneHum)  by  Newman.  But  it  is  no  doabt  better  to  regard 
it  as  an  AtpleiUuM  with  very  narrow  segments,  and  exceedingly  elongated  sori.  The  involacres,  being 
very  dose  to  the  margins  of  the  segments,  give  the  plant  something  of  the  look  of  a  Pleria,  Occasion- 
ally the  segments  are  a  little  broader,  and  prodace  as  many  as  four  or  five  sori,  and  then  the  Asplenioid 
oharaoter  is  very  evident. 

$2.    ATBTRIUM. 

Indusia  more  or  less  curved^  and  often  crossing  to  the  outer  or  lower  side 
qf  the  fruiting  veinlet 
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Asplenium  Filix-ftemina,  Bernliardi,  in  Schraders  N.  Joum.  Bot.  I8O69 
pt.  ii,  p.  26,  48,  t.  2,  f.  7.    Gray,  Manual.    Hooker,  Sp.  Fil.  iii,  p.  217. 

North  Temperato  Zone  generally)  existing  in  a  great  variety  of  forms,  and  in  some  perhaps  doabt- 
f ul  forms  in  Africa  and  Sonth  America.  Moore  separates  the  greater  part  of  the  North  American  forms 
specifically  under  the  name  of  Aihyiiuvi  atplenoides,  Desv.,  making  two  varieties,  one  with  broader  and 
one  with  narrower  pinnules;  but  the  distinctive  character  which  he  rolies  mainly  upon,  the  ''creeping 
candex,"  seems  to  be  invalid,  as  our  American  plants  grow  in  crowns  no  less  decidedly  than  those  of 
Europe.  Having  regard  to  only  characters  evident  in  ordinary  herbarium  specimens,  I  should  arrange 
the  North  American  forms  which  exist  in  my  collection  in  five  groups  or  varieties,  as  follows: 

Var.  exile. 

Fronds  3-6  inches  high,  lanceolate,  pinnate;  pinnae  oblong-lanceo- 
late, deeply  cut  into  oblong  lacinise,  which  are  2-3  toothed  at  the  end. 

Maine  {Ptof.  O,  D.  Allen),  Chocorna,  New  HampshirCi  Minot  Pratt,  A  starved  form,  which  un- 
doubtedly will  be  found  in  many  exposed  and  mountainous  places. 

Yar.  angustmn* 

Fronds  1-3  feet  high,  rather  rigid,  narrow  in  outline,  nearly  bipinnate; 
pinnae  obliquely  ascending  or  curved  upwards,  narrowly  lanceolate ;  seg- 
ments oblong,  crowded,  crenated  or  serrate ;  son  usually  abundant,  straight 
or  curved. — Aspidium  angtistum,  Willd.  Aspl.  Filix-fcsmina^  var.  Michatucii^ 
Mettenius.  D.  C.  Eaton  in  Botany  of  40th  Parallel,  p.  396.  Athyrium 
asplenioides,  var.  angustumy  Moore,  Index  Fil  p.  179. 

Common  in  New  England  and  Middle  States  in  dryish  and  sunny  localitieSi  Sacramento  Valley, 
{Brewer,  No.  1437).    Wahsatoh  Mts.,  Utah,  WoXsmij  Eaton, 

Yar.  latifolium.  Hooker. 

Frond  2-3  feet  high,  oblong-lanceolate  in  outline,  nearly  bipinnate ; 
pinnae  3-4  inches  long,  oblong-linear,  having  a  narrowly  winged  secondary 
rachis;  pinnules  broadly  ovate  and  foliaceous,  obtuse,  simply  or  doubly 
serrate;  son  nearer  the  mid  vein  than  the  margin,  indusia  straight  or  curved, 
the  basal  ones  often  hippocrepiform  (horseshoe-shaped). — Sp.  Fil.  iii,  p. 
218.  Athyrium  Filix-fosmina,  var.  latifoliuniy  Moore,  Nat.  Print.  Ferns,  t 
31,  £B.(?) 

An  uncommon  form.  Port  Orford,  Oregon,  Gen,  Kautjg,  Oregon,  E.  Hall,  No.  683.  Near  Philadel- 
phia, Penn.,  F.  Baurquin,  1867.  I  am  not  satisfied  that  this  is  exactly  Moore's  plant,  and  indeed  the  pin- 
nules of  tbe  Oregon  specimens  are  less  imbricated  than  those  he  figures,  while  in  the  Philadelphia 
specimen  they  are  for  the  most  part  quite  distinct,  but  on  the  whole  bis  plate  well  represents  the  form 
now  before  me. 
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Var.  eonmiiine. 

Frond  ample^  delicate,  2-4  feet  high,  broadly  oblong-ovate,  twice  pin- 
nate; pinnae  elongated  (4-6-8  inches  long);  pinnules  oblong-lanceolate, 
pointed,  more  or  less  pinnately  incised  and  serrate,  distinct  or  confluent  on 
the  secondary  rachis  by  a  very  narrow  and  inconspicuous  margin ;  sori 
short ;  indusium  straight  or  variously  curved. — Aspl.  FUiohfcsmina  of  most 
authors. 

Eastern  America,  common  in  moist,  shaded  woods.  Moant  Graham,  Arizona,  Boihrock.  Cali- 
fornia, Brewer,  Bolander,  Kellogg,  etc    Baby  Valley,  Nevada,  Waiaan,    Sonthem  Utah,  Palmer, 

The  ordinary,  fully  developed  form  of  the  species,  which  I  am  noable  to  separate  from  the  com- 
mon European  plant.  Moore's  plate  of  Alh.  FHix-fcemina,  var.  avatum  (t.  32),  well  represents  an  ordinary 
average  specimen.  In  living  plants,  the  stalk  and  rachis  is  often  of  a  beantifhl  brownish  pink,  bat  this 
color  is  lost  when  the  frond  is  dried  for  preservation. 

Yar.  eyelosomm,  Buprecht 

Fronds  very  large,  often  5  feet  high  and  18-20  inches  broad ;  the  pin- 
nules often  an  inch  long,  oblong-lanceolate,  pinnatifidly  incised,  or  nearly 
again  pinnated;  sori  roundish;  indusium  very  short. — ^Distrib.  Crypt.  Vase. 
Ross.  p.  41.  Athyrium  Filix-fcemina,  var.  incisum^  Moore,  Nat.  Pr.  Brit 
Ferns,  t.  30;  var.  cyclosorunij  Moore,  Index  Fil.  p.  183. 

Oregon  City  (Harford),  Port  Orford,  Oregon,  Gen,  Kaute,  Vermont,  (7.  C  FroeU 
The  largest  form  of  the  species,  occnrriog  on  the  west  coast  from  Oregon  to  Alaska,  rarer  in  the 
Atlantic  States,  and  given  by  Moore  as  growing  in  Great  Britain,  France  and  Lapland.  Var.  Sitchenee 
of  Boprecht,  1.  c,  is  probably  the  same  thing.  The  crested,  mnltifid,  and  irregularly  developed  forms 
of  the  Lady  Fern  are  comparatively  rare  in  America,  but  it  is  not  to  be  doubted  that  diligent  search 
would  bring  them  to  the  light.  One  of  them,  var.  laciniatumf  Moore,  is  mentioned  by  Mr.  Davenport  as 
occoring  in  New  Jersey.  (See  Bultetin  of  Torrey  Club,  vol,  vi,p,  168.)  Of  the  varieties  above  described, 
var.  lat\foHum  is  the  most  distinct,  but  all  are  closely  connected  by  various  intermediate  conditions. 

Tribe  IV.     ASPIDIEiE. 

Xn.    PHEGOPTEEIS.    F<e. 

Phe8ropteri§  alpestri§,  Mettenins. 

Rootstock  short  and  thick,  erect  or  oblique;  stalks  4-10  inches  long, 
bearing  a  few  large  brown  spreading  scales  near  the  base ;  fronds  oblong- 
lanceolate^  1-2  feet  long,  pinnate  with  delicately  bipinnatifid  deltoid-lanceo- 
late pinnae,  the  lower  pinnae  distant  and  decreasing  moderately ;  pinnules 
ovate-oblong  or  oblong-lanceolate,  incised  and  toothed;  sori  small,  rounded, 
sub-marginal. — Fil.  Hort.  Lips.  p.  83;  iiber  Phegopteris,  p.  10.  Aspidium 
alpestre^  Swartz.     Polypodium  alpestre,  Hoppe.     Hooker,  British  Ferns,  t.  6. 
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Among  rocks  at  high  elevations  on  Lassen's  Peak,  Mt.  Shasta,  and  Pyramid  Peak,  and  o.t 
other  high  points  in  the  Sierras  of  California,  Brewer^  Lemmon.  Cascade  Mts.  of  British  Colombia, 
Dr,  L^alL  A  Fern  growing  in  large  and  dense  patches,  and  much  resembling  narrow,  delicate  forms  of 
the  Lady  Fern,  bnt  with  globose  sori  near  the  margin  of  the  lobes  of  the  pinnie,  and  without  special 
proper  indosiam,  for  the  objects  fignred  as  indasia  by  Mettenius  in  his  later  work  on  Aspleniam  are  too 
delicate  and  fngitive  to  desenro  the  name.  A  common  species  in  Northern  Enrope,  bnt  there  the  plant 
has  usually  broader  segments  than  are  found  in  the  American  specimens.  The  Eastern  species,  P.  pcljf- 
podioidea  and  P.  kexaganopteraf  do  not,  to  my  knowledge,  occnr  in  the  Southwest  or  in  the  Pacific  States. 
P.  Dryopteris,  however,  has  been  collected  in  Oregon. 

XTTT.    A8PIDIUK.    Swarts. 

{ 1.    DRYOPTERIS  or  NEPfiRODIXTM. 

Indtisiuin  round-reniforniy  or  orbicular  with  a  narrow  sin/ua. 

*  Texture  thin-memhranaceous,  veins  simple  or  once  forked. 

Aspidimn  Iferadense,  (n.  sp.). 

Rootstock  creeping,  densely  covered  with  the  peraistent  bases  of  former 
stalks;  fronds  standing  in  a  crown,  thin-membranaceous,  1JJ^3  feet  high, 
lanceolate  in  outline,  pinnate ;  pinnse  linear-lanceolate  from  a  broad,  base, 
deeply  pinnatifid ;  the  lower  pairs  distant  and  gradually  reduced  to  mere 
auricles ;  lobes  crowded,  oblong,  entire  or  sparingly  toothed,  slightly  hairy 
on  the  veins  beneath,  and  sprinkled  with  minute  resinous  particles ;  veins 
about  seven  pairs  to  a  lobe,  simple  or  forking;  sori  close  to  the  margin; 
indusium  minute,  reniform,  furnished  with  a  few  dark-colored  marginal 
glands,  and  bearing  several  long  straight  jointed  hairs  on  the  upper  surface* 

Moist  and  shady  places  along  creeks.  Butte  Co.,  California  (Mrs,  Pul9\fer  Amie»\  and  in  similar 
places  in  Plumas  Co.,  Mrs,  B,  M,  Austin  and  Mrs,  Ames,  The  first  specimens  received  were  referred 
to  A.  Navebor€Uiefise,  to  which  species  there  is  the  closest  resemblance  in  the  size,  shape,  and  texture  of 
the  fronds,  but  later  and  more  complete  specimens  hava  a  rootstock  of  a  very  different  character.  The 
Central  American  A.  oanterminum  is  more  like  the  present  species  in  some  of  its  characters,  but  that  has 
much  firmer  fronds  and  an  erect  rootstock.  Aspidium  Necadmse  of  Boissier  (a  Spanish  Fern)  having  been 
proved  to  be  identical  with  A.  rigidum,  var.  pallidum,  there  is  no  reason  why  the  name  should  not  be 
taken  for  a  Fern  coming  from  the  Sierra  Nevada  of  California. 

Aspidimn  paten§,  Swartz. 

Rootstock  rather  stout,  creeping,  bearing  several  fronds  at  the  growing 
end ;  fironds  1-3  feet  high,  moderately  long-stalked,  ovate-oblong  in  out- 
line, membranaceous,  softly  pubescent  beneath,  pinnate;  pinnae  closely 
placed,  linear-acuminate,  3-6  inches  long,  5-7  lines  wide,  the  lowest 
pair  scarcely  or  not  at  all  smaller,  but  somewhat  deflexed,  all  pinnately 
incised  three-fourths  of  the  way  to  the  midrib ;  segments  very  numerous, 
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crowded,  obliquely  oblong,  acutish,  basal  ones  longest ;  veinlets  very  evi- 
dent, simple,  the  lowest  ones  of  adjoining  segments  sometimes  uniting,  and 
sending  a  short  free  veinlet  to  the  sinus  between  the  segments;  sori  near 
the  margin ;  indusia  very  pubescent. — Syn.  Fil.  p.  49. 

Western  Texas,  Wright,  Lindhdmer,  Near  Santa  Barbara,  Californiai  Mr8,  CoopeTf  Dr,  Bothroch, 
A  specimen  is  preserved  in  the  Hookerian  herbarinm  marked  "  San  Francisco,  Calif.,  Dr.  Sinclair,"  bnt 
no  one  seems  to  have  collected  it  near  that  city  in  recent  years.  The  species  occurs  also  in  Florida  and 
thronghont  Tropical  America,  and  has  been  found  also  in  various  warm  regions  of  the  Old  World. 

**  Texture  firmer j  or  sub-coriaceous^  veins  forking  freely, 

Aspidiam  Fllix-mas,  Swartz. 

Rootstock  short,  stout,  ascending  or  erect ;  fronds  in  a  crown,  on  very 
chaffy  stalks,  half-evergreen,  firm-membranaceous,  1-3  feet  high,  broadly 
oblong-lanceolate,  slightly  narrowed  towards  the  base,  sub-bipinnate; 
pinnae  from  a  broad  base  lanceolate-acuminate,  pinnatifid  almost  to  the 
midrib  or  again  pinnate;  pinnules  oblong,  smooth,  palish  beneath;  in 
smaller  fronds  obtuse  and  sub-truncate,  slightly  toothed ;  in  larger  ones 
more  elongated  and  pinnately  incised ;  sori  large,  near  the  midvein,  com- 
monly only  on  the  lower  half  or  two-thirds  of  each  segment;  indusia 
convex  when  young,  rather  firm,  smooth,  orbicular-reniform,  with  a  deep 
narrow  sinus;  rachises  more  or  less  setose-chaffy ;  chaff  of  the  stalks  bright- 
brown,  of  broad  lanceolate-acuminate  scales. — Syn.  Fil.  p.  55.  Nephro- 
dium  FiHoo-maSj  Richard.  Hooker,  Sp.  Fil.  iv,  p.  116;  British  Ferns,  t 
15.  Lastrea  FilioHnaSj  Presl.  Moore,  Nat.  Print.  Brit.  Ferns,  t.  14,  15, 
16,17. 

Mountains  of  Colorado,  Dr,  Soovill,  Hall  4"  Barbour,  Brandegee,  Rocky  Mts.  of  British  Colum- 
bia and  Dakota  Territory  to  Lake  Superior  and  Canada.  Newfoundland,  fide  Eunze,  If  all  the 
forms  referred  to  the  male  Fern  by  Hooker  really  belong  to  it,  the  species  is  found  in  Europe,  Asia, 
Africa,  North  and  South  America,  the  Hawaiian  Islands,  Japan,  and  Ceylon.  Some  of  the  Colorado  speci- 
mensy  and  those  sent  from  Owen  Sound,  Canada,  by  Mrs.  Boy,  are  very  large  and  fairly  bipinnate,  with 
deeply  incised  pinnules,  and  therefore  belong  to  var.  incUum  of  Moore.  This  species  is  given  in  Pursh's 
Flora  as  foond  from  New  Jersey  to  Virginia ;  but  his  specimens  preserved  in  the  Hookerian  herbarinm 
are  partly  A,  Ooldieanum  and  partly  A.  crUtatum.  Nephrodium  Floridanum,  Hooker,  Fil.  Exot.  t.  99,  is 
afterwards  referred  to  Filix-mat  by  the  illustrious  Botanist  who  named  it,  but  it  seems  to  be  rather  a 
form  of  A.  aristatum. 

A§pidiiiiii  rigldum,  Swartz,  var.  arg^atam. 

Rootstock  short,  stout,  ascending  or  erect;  fronds  in  a  crown,  on 
chaflfy  stalks,  half-evergreen,  firm-membranaceous,  smooth  and  green  above, 
paler  and  more  or  less  glandular  beneath,  1-3  feet  high,  ovate-lanceolate 
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or  triangular-lanceolate,  usually  fully  bipinnate;  pinnae  broadly  oblong- 
lanceolate,  the  lowest  ones  broadest  and  scarcely  shorter  than  the  middle 
ones;  pinnules  oblong,  incised  or  doubly  serrate,  with  spinulose  teeth, 
conspicuously  veiny;  sori  large,  nearer  the  midrib  than  the  margin; 
indusia  firm,  convex,  orbicular,  with  a  very  narrow  sinus,  the  edge  bearing 
short-stalked  glands. — Aspidium  argutunij  Kaulfuss,  Enum  Fil.  p.  242. 
Lastrea  rigida,  ^^ larger  and  more  developed,^^  Moore,  Nat.  Print.  British  Ferns. 
Nephrodium  rigidum,  ?  var.  Americanumj  Hooker,  British  Ferns,  t  16;  Sp. 
Fil.  iv,  p.  120. 

Rocky  oafioDs  ard  hillsides  of  Califoniia,  apparently  rare  east  of  the  Coast  Ranges,  bnt  extending 
northward  to  Umqna  Co.,  Oregon  ( Wilkea  Exph  Exped,),  and  southward  to  the  Sierra  Madre,  Northwestern 
Mexico.  It  is  also  given  by  J.  Smith  in  the  Botany  of  the  Herald  as  fonnd  in  Panama  and  the 
Hawaiian  Islands,  bnt  I  snspect  there  is  some  error  of  either  identification  or  locality.  This  Is  related 
to  the  last  species,  and  small  forms  have  been  mistaken  for  it,  bnt  it  has  a  broader  and  more  compound 
frond,  not  or  bnt  very  slightly  narrowed  towards  the  base;  the  nnder  surface  is  somewhat  glandular, 
and  the  plant  very  fragrant  in  drying ;  the  teeth  of  the  segments  are  softly  spinulose,  whence  the  name 
chosen  by  Kaulfuss,  and  the  involucres  have  a  very  evident  glandular  margin.  Hartweg's  No.  2039, 
from  near  Monterey,  is  this  species  rather  than  Filix-mas,  to  which  it  has  at  times  been  referred.  Our 
Fern  differs  from  the  European  A.  rigidum,  with  which  is  was  united  first  by  Moore  and  then  by  Hooker, 
only  in  the  considerably  greater  size  and  the  more  decidedly  spinnlose  teeth,  and  I  see  no  good  reason 
for  still  considering  it  distinct.  The  fragrance  is  equally  characteristic  of  the  European  plant,  and 
persists  many  years  in  herbarium  specimens. 

ASPIDIUM  8PINUL0SUM,  var.  DILATATUM,  a  form  with  dark  scales  on  the  stalk  and  smooth 
indusia,  occurs  in  Oregon,  but  does  not  come  within  our  limits. 

$2.    POLTSTXCHUM. 

Indtcsium  orbicular  and  entire,  peltate,  fixed  by  the  depressed  centre: 
fronds  evergreen,  subcoriaceous ;  pinnae  and  pinnules  usually  auricled  on  the 
upper  side  at  the  base,  and  mucronately  serrate;  veins  free. 

*  Fronds  simply  pinnate. 
AspidiHin  IiOnehiti§,  Swartz. 

Utah,  in  the  Wahsatch  (Waisan),  and  near  Spring  Lake,  Parry.  From  British  Columbia  north- 
ward, and  eastward  to  Montana,  Lake  Superior,  and  Canada.  Greenland.  Northern  Europe  and  Asia, 
and  in  the  high  mountains  of  Southern  Europe  and  Northern  India. 

Aspidimn  mmutnin,  Kaulfdss. 

Rootstock  stout;  stalks  often  a  foot  long,  chaffy,  like  the  rachis,  with 
abundant  glossy-brown  scales;  fronds  growing  in  a  crown  1-4  feet  long, 
or  even  longer,  lanceolate  in  outline,  tapering  slightly  towards  the  base, 
pinnate;  pinnse  very  many,  linear-acuminate,  3-4  inches  long,  subcoria- 
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ceous,  often  chaffy  beneath  on  the  midrib,  very  sh«arply  and  often  doubly 
serrate;  the  teeth  with  commonly  appressed  needle-like  points,  the  base  of 
the  pinnae  auricled  on  the  upper  and  obliquely  truncate  on  the  lower  side; 
son  abundant,  forming  a  row  each  side  the  midrib  midway  between  it  and 
the  margin.— Enum.  Fil.  p.  236.     Hooker,  Sp.  Fil.  iv,  p.  10,  t  219. 

CaUfoniia  geneiaUy,  extending  throngh  Oregon  to  Natka  in  the  north  and  Gnadalupe  Island 
(Palmer)  in  the  sonth.  The  largest  and  finest  specimens  are  from  Crescent  City  {Brewer),  and  Port 
Orfordy  Oregon  (Gen,  Kautg),  One  of  the  handsomest  of  American  Ferns,  and,  like  many  others,  subject 
to  considerable  yariations.  The  shaggy  covering  of  the  stalks  and  rachis  consist  nsnally  of  largo 
cinnamon-brown  chaff,  intermixed  with  mach  smaller  acuminate  scales  of  the  same  color,  but  sometimes 
the  color  is  mnch  darker,  and  the  scales  mostly  confined  to  the  very  base  of  the  stalk. 

Yar.  nudatiiin. 

Frond  smaller,  the  scales  almost  entirely  lacking;  pinnae  few  and 
rather  remote,  short  and  broad,  oblong-oval,  the  teeth  closely  appressed; 
sori  scanty,  on  the  ends  of  the  few  uppermost  pinnae. 

Nevada  Fall,  Tosemite,  Prof.  Wood,  Also  from  Moore's  Flat,  on  the  Tnba  Biver,  collector 
nnl^nown.  The  lower  portion  of  the  stalk  is  missing:  this  was  probably  somewhat  scaly,  but  the  part 
preserved,  and  the  whole  frond,  are  absolntely  naked,  and  have  a  pale,  almost  glancoas  appearance. 

Yar.  imbrieans. 

Frond  smallish,  not  narrowed  at  the  base;  pinnae  crowded,  lanceolate- 
oblong,  pale,  ascending  and  imbricated;  fruit-dots  nearer  the  margin  than 
the  midrib ;  stalk  with  shining  brown  lance-acuminate  scales  at  the  base, 
otherwise  almost  naked,  as  are  the  rachis  and  the  frond. 

Red  Monntain,  Mendocino  Co.  (Kellogg).  Mts.  near  Trinity  River  (Prof,  Wood).  Plomas  Co., 
Mrs.  Austin,  Still  another  form,  with  ample  fronds,  broad  and  somewhat  incised  pinn»,  and  scattered 
sori,  was  collected  by  Dr.  Lyall  near  the  49th  parallel. 

**Frond8  hipinnatey  or  nearly  so. 

A§pidiuiii  acaleatmn,  Swartz. 

Rootstock  stout,  erect;  stalks  of  variable  length,  commonly  very 
chaffy,  with  large  and  small  scales  intermixed,  as  is  the  rachis;  fronds  1-2 
feet  long,  forming  a  crown,  oblong-lanceolate,  pinnate;  pinnae  closely 
placed,  lanceolate  from  a  broad  base,  mostly  curved  upwards,  incisely 
pinnatifid  or  again  pinnate;  the  lobes  or  segments  of  variable  shape,  oval- 
rhomboidal,  or  unequally  triangular-ovate  and  auriculate  on  the  upper  side 
of  the  slightly  stalked  base,  entire  or  serrate  or  incised,  the  lobes  and  teeth 
of  all  degrees  aculeate  or  needle-tipped;  under  surface  more  or  less  chaffy- 
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fibrillose;  sori  in  two  rows  on  the  segments,  nearer  the  midvein  than  the 
edge. — Syn.  Fil.  p.  63.  A.  actdeatumy  vai*.  intermediuniy  Hooker,  British 
Ferns,  t.  11. 

Typical  speciiDenB  were  collected  on  the  Co£6t  BaDgep,  near  Santa  Craz,  California^  by  Prof, 
Bolander,  and  at  Ukiah  by  Dr,  Kellogg^  and  with  them  the  two  following,  which  had  best  be  considered 
as  varieties  of  this  world-wide  and  exceedingly  yariable  species, 

Yar.  €alifoiTiicaiii. 

Frond  elongated,  thinly  coriaceous,  tapering  slightly  at  the  base; 
pinnae  but  slightly  incised  above  the  middle,  more  and  more  deeply  cleft 
towards  the  rachis,  the  lowest  superior  segment  largest,  but  scarcely  distinct 
as  a  pinnule,  and  not  at  all  auricled. — Aspidium  Califormcunij  D.  C.  Eaton, 
Proc.  Am.  Acad,  vi,  p.  555. 

Mountains  near  Santa  Cmz  ( Bolander).  Ukiah,  Kellogg,  Frond  long  and  narrow,  as  in  A,  iiiiiiii<»m, 
and  with  similar  chaffiness,  but  incised  much  as  in  the  European  var.  lohaium, 

Yar.  angrnlare. 

Frond  oblong-lanceolate,  scarcely  or  not  at  all  narrowed  at  the  base, 
truly  bipinnate;  pinnules  distinctly  short-stalked,  mostly  auricled  and 
slightly  incised ;  the  basal  one  largest  and  again  pinnatifid ;  under  surface 
chaffy-fibrillose. — Asjpidium  angvlarej  Willd.  8p.  PL  v,  p.  257.  Polystichum 
angulare^  Presl;  Moore,  Nat.  Print.  Brit.  Ferns,  t.  12  and  13. 

Mountains  near  Santa  Cruz,  Bolander,  The  fine  specimen  of  this  plant  which  came  from  the  same 
region  as  the  preceding  forms  is  very  closely  similar  to  one  from  St.  Martha's,  Guilford^  England,  sent  me 
by  Mr.  Thomas  Moore.  The  lowest  pinnsB  are  not  reduced,  as  they  are  in  var.  Braunii  (the  form  of 
Northern  New  England),  and  the  pinnules  are  as  distinctly  separated  as  one  ever  sees  them  in  that  form, 
while  they  ore  much  more  incised. 

$  3.     C7RTOMIUM. 

Indusium  orbicular  as  in  §  2:  fronds  simply  pinnate j  with  broad  pinna; 
veinlets  commonly  connivent  and  uniting  near  the  edges  of  the  pinmB. 

Aspidiam  jug^landifblium,  Eunze. 

Fronds  a  few  inches  to  two  feet  long,  coriaceous,  pinnate ;  pinnae  short- 
stalked  or  the  upper  ones  sessile,  ovate-oblong  or  broadly  lanceolate,  the 
terminal  one  distinct  and  in  small  fronds  the  largest,  the  lateral  ones  one  to 
six  on  each  side,  2-6  inches  long,  one  inch  or  more  broad,  sometimes  acu- 
minate, entire,  appressed-serrulate,  smooth  on  both  surfaces ;  veins  pinnated, 
the  veinlet-s  few,  either  free  or  uniting  near  the  margin ;  sori  scattered  in 
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several  irregular  rows  between   the  midrib  and  margins. — Linnsea,  xx, 
p.  363.     Hooker  &  Baker,  Syn.  Fil.  p.  257. 

A  few  specimens  of  a  small  form  with  free  veiDs,  answering  to  Aspidium  pumilum  (Martens  &, 
Qaleotti,  Fil.  Mex.  p.  64, 1. 17,  f.  1),  were  collected  at  the  Haeco  Tanks  in  Western  Texas,  and  at  Van 
Horn's  Well,  by  the  Botanists  attached  to  the  Mexican  Boundary  Commission  in  1852,  but  the  plant  has 
not  been  collected  within  the  United  States  since  that  time. 

It  is  a  common  species  in  Mexico  and  Tropical  America,  and  includes  many  nominal  species  as 
well  as  two  genera,  Amhlya  of  Presl  and  Phaneraphelna  of  Presl  and  F^. 

XIV.    OTBTOPTEEIS.    Bernhardi. 
Cr§topteri6  flragrilis,  Bemh. 

Common  in  rocky  places  from  the  Arctic  regions  to  Chile  in  the  west,  and  to  South  Africa  and 
Tasmania  in  the  east,  everywhere  variable  in  size,  and  in  the  breadth  of  the  segments  and  the  degree  of 
their  incision. 

CTSTOPTEKIS  MONTANA,  Bernh.,  with  deltoid-ovate,  delicately  tripinnate,  and  almost  qnadri- 
pinnate  fronds,  and  a  long,  slender,  creeping  rootstock,  was  collected  many  years  ago  in  the  Rocky 
Mountains  of  British  America  by  Drummondj  and  more  recently  on  the  north  shore  of  Lake  Superior  by 
Maooun,  and  in  Labrador  by  Bev,  B,  8.  Butler.    It  may  possibly  occur  in  California  or  Colorado. 

XY.    WOODSIA.    R.  Brown. 

« 

TFoodsia  scopulina,  D.  C.  Eaton. 

Rootstocks  short,  creeping,  entangled,  very  chaffy ;  stalks  2-4  inches 
high,  from  bright  ferruginous  near  the  base  becoming  paler  upwards,  puber- 
ulent  like  the  rachis  and  under  surface  of  the  frond  with  minute  flattened 
hail's  and  stalked  glands ;  fronds  lanceolate,  4-8  inches  long,  pinnate ;  pinnae 
numerous,  8-10  lines  long,  oblong-ovate,  pinnatifid  with  1O-I6  short  ovate 
or  oblong  crenulate  or  toothed  di\nsions ;  sori  submarginal ;  indusium  very 
delicate,  deeply  cleft  into  lacinise,  which  terminate  in  short  hairs  composed 
of  irregular  cylindrical  cells. — Canadian  Naturalist,  Apr.  1865,  p.  90.  Bot. 
of  40th  Parallel,  p.  397. 

Oregon  {Bradcenridgey  Hall,  Wood),  and  in  Mono  Pass,  California,  at  9,000  to  10,000  feet  elevation 
{Bolander),  to  Dakot-a  and  Minnesota  in  the  north,  and  southwards  to  Arizona  {Palmer)  and  Colorado, 
growing  in  dense  masses  on  rocks  and  in  their  crevices.    It  has  been  collected  also  in  British  Columbia. 

TFoodsia  Oreg^ana,  D.  G.  Eaton. 

Much  like  the  last  in  size  and  habit,  but  the  stalks  and  fronds  smooth ; 
fertile  fronds  taller  than  the  sterile  ones ;  pinnae  triangular-oblong,  obtuse, 
pinnatifid;  segments  oblong  or  ovate,  obtuse,  tootlied  or  crenate;  the 
teeth  often  reflexed  and  covering  the  submarginal  sori ;  indusium  very 
minute,  divided  almost  to  the  centre  into  a  few  beaded  hairs. — Can.  Nat. 
1.  c.     Gray's  Manual,  ed.  5,  p.  609. 

22  BOT 
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Oregon  to  lAke  Wionipegi  WyomiDg  Territory,  and  Lake  Snperior.  Utah,  Colorado,  and  Arizona, 
but  not  Bent  from  California.  This  and  the  last  have  a  continnons  (not  Jointed)  stalk,  such  as  is  fonnd 
in  W.  obtwa  and  its  immediate  allies,  bat  the  indusinm  is  rather  that  of  W.  IlvensiSf  though  very  much 
redaced.  Of  the  Texan  plant  (C.  Wright^  Nos.  830  and  2120),  doabtfally  referred  to  W,  ohtu9a,  I  have 
as  yet  seen  no  specimens  in  a  condition  for  satisfactory  examination.  Sir  W.  J.  Hooker  had  placed  his 
specimens  in  the  same  cover  with  W,  Peruvianaj  and  that  species  is  now  considered  a  var.  of  W,  ohtusa 
by  Mr.  Baker. 

suBOEDBB.    SCHIZ-/EACE-/E. 

XVI.    ANEIMIA.     Swartz. 

Sporangia  ovate,  sessile,  opening  longitudinally,  furnished  with  a  trans- 
verse apical  complete  operculiform  ring,  placed  in  two  rows  on  the  back  of 
the  very  narrow  branchlets  of  the  two  long-stalked  panicled  lower  branches 
of  a  pinnately  divided  frond,  the  fertile  branches  in  a  few  species  entirely 
distinct  from  the  sterile  frond.  Veins  free  or  anastomosing. — ^A  genus  of 
about  twenty-seven  species,  none  of  them  large  Ferns,  mostly  South  Ameri- 
can, one  being  South  African,  and  two  coming  within  the  borders  of  the 
United  States. 

Aneimla  Rlexieana,  Elotzsch. 

Rootstock  creeping,  densely  covered  with  narrow  subulate  blackish 
chaff;  fronds  scattered,  on  slender  stalks,  pinnate;  the  two  lower  branches 
fertile,  long-stalked,  glandular-puberulent,  bipinnate  with  densely  clustered 
fructification;  the  rest  of  the  frond  like  the  sterile  ones,  deltoid-ovate, 
simply  pinnate ;  pinnae  about  six  pairs  and  a  rather  large  terminal  odd  one, 
short-stalked,  broadly  ovate-lanceolate  from  a  rounded  or  slightly  cordate 
base,  sub- coriaceous,  smooth  and  somewhat  glossy ;  midrib  very  distinct ; 
veins  free,  oblique,  parallel,  closely  placed,  once  or  twice  forked,  the  vein- 
lets  running  out  into  fine  serratures. — Linnaea,  xviii,  p.  526.  Kunze,  Die 
Farrnk.  ii,  p.  75, 1 131.    Hooker,  Ic.  PL  x,  t.  988. 

Western  Texas,  LindhHmer,  Wright  Also  in  various  parts  of  Mexico.  Plant  a  foot  or  eighteen 
inches  high,  the  common  stalk  folly  half  of  this  height,  smooth,  except  for  a  few  scales  near  the  base. 
The  pinnsd  are  2-2|  inches  long  and  about  one-third  as  broad,  sub-coriaceous  iu  texture,  and  finely 
striated  by  the  slightly  raised  veinlets.  A,  adiantifolia,  Swartz,  with  a  sub-tripinnate  sterile  segment, 
occurs  in  Florida,  and  is  common  in  the  West  Indies  and  Tropical  America. 


CATALOGUE.  339 

oedeb.  OPHIOGLOSSACE^. 

The  OphioglossacecB  are  now  considered  an  order  distinct  from  FiliceSy 
distinguished  by  the  erect  vernation  of  the  fronds,  and  by  having  the 
sporangia  formed  of  the  interior  tissue  of  the  frond,  and  not  a  mere  trans- 
formation of  surface-hairs,  as  in  true  Ferns.  The  prothallus,  gi'een  and 
formed  above-ground  in  FiliceSj  is  here  devoid  of  chlorophyll  and  formed 
beneath  the  surface  of  the  earth.  Besides  Botrychium  and  Ophioghssumj 
this  order  contains  one  other  genus,  JSelminthostachys,  represented  by  a 
single  species  found  in  India,  Ceylon,  the  Philippines,  etc. 

I.    BOTBTCUIUM.    Swartz. 
Botryehium  Iiuuaria«  L. 

Bard  Creek  Valley,  Colorado,  Dr,  Parry,  Sept.  1874.  This  occnrs  sparingly  from  the  Rooky 
MonntaiDS  of  British  America  to  Labrador,  thronghoot  Europe  and  Northern  Asia,  and  is  reported  from 
Aastralia  and  Tasmania. 

Botrychium  ffimplex,  Hitchcock,  var.  compositanis  Lasch. 

Sterile  portion  composed  of  two  or  three  pinnately  incised  segments. — 
Milde,  Fil.  Eiir.  et  Atl.  p.  198. 

Monnt  Lyell,  California,  in  a  glacial  meadow  at  10,000  or  11,000  feet  elevation,  John  Muir,  High 
Valley  in  Tellowstone  Park,  Dr.  Parry,  Lake  Superior  to  New  England.  Northern  and  Middle  Europe. 
The  specimens  from  California  are  only  one  or  two  iuches  high,  and  have  the  sterile  portion  divided  into 
three  parts,  the  middle  one  largest,  all  of  them  pinnately  incised.  Those  from  YeUowstone  Park  nro 
taller,  and  show  grades  of  transition  towards  a  simpler  form.  They  are  all  rather  stont,  and  have  the 
sterile  portion  set  well  towards  the  base  of  the  common  stem.  Mr,  J.  W,  Dun^s  Botrychinm,  collected  near 
Efaiigrant  Ghip,  at  5,000  feet  elevation,  is  probably  this  same  thing,  bnt  I  have  not  seen  his  specimens. 

Botrychiun  lanceolatum.  Angstrom. 

Frond  small,  3-0  inches  high,  somewhat  fleshy;  the  sterile  segment 
closely  sessile  at  the  top  of  a  long  common  stalk,  in  the  smallest  forms 
3-lobed,  in  larger  ones  broadly  triangular,  twice  pinnatifid,  the  divisions 
lanceolate,  entire,  or  toothed,  all  set  on  at  an  oblique  angle ;  veins  forking 
from  a  midvein;  fertile  segment  short-stalked,  slightly  overtopping  the 
sterile,  2-3-pinnate.— **Bot.  Notis.  (1854)  p.  68."  Milde,  Filices  Europae  et 
Atlantidis,  p.  197.     Eaton  in  Gray's  Manual,  ed.  5,  p.  671. 

On  a  grassy  stream-bank,  near  Mt.  Oaray,  Colorado,  T,  S.  Brandegee,  1877.  Lake  Superior  to  New 
York,  Pennsylvania,  and  New  England.    Scandinavia,  Lapland,  and  Siberia  ( Milde), 

This  species  and  the  closely  allied  B,  matricarioifolium  will  be  illustrated  in  an  early  number  of  the 
"  Ferns  of  North  America.' ' 
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Botryehiiim  ternatum,  Swaxtz. 

Frond  fleshy,  the  common  stalk  very  short ;  sterile  segment  petioled, 
broadly  pentagonal  or  triangular,  ternate ;  the  three  primary  divisions  also 
petioled,  as  broad  as  long,  pinnately  decompound ;  ultimate  divisions  vary- 
ing from  round-reniform  to  triangular-lanceolate,  entire  or  variously  toothed 
and  incised ;  fertile  segment  long-stalked,  2-4-pinnate. — Schraders  Journal, 
1800,  p.  Ill;  Syn.  FH  p.  172.  Kunze,  Die  Farmk.  ii,  p.  51,  t.  221. 
Milde,  Fil.  Eur.  et  Atl.  p.  199.  Osmunda  ternata^  Thunberg,  Flora  Japonica, 
p.  329,  t.  32.  Botrychium  lunarioideSj  Swartz.  B.  fumarioideSy  Willdenow. 
B.  austraUj  R  Brown.  B.  decompositumy  Martens  &  Galeotti,  Fil.  Mex.  p. 
15,  t.  1. 

Plumas  Co.,  California,  very  large  specimens,  Mrs.  Pulaifer  Ames  and  Mrs.  B,  M,  Awiin,  Mt. 
Rainier,  etc.,  Washington  Territory,  Brackenridge.  Geyser  Springs,  Yellowstone  Park,  Dr,  Parry,  Cas- 
cade Mis.,  British  Colnmbia,  Dr.  LyalL  This  species  in  one  form  or  another  occurs  in  America  from 
Notka  Sonnd  to  New  Granada,  is  rare  and  dwarfed  in  Europe,  appears  again  in  a  large  form  in  Eastern 
Asia,  and  reappears  in  Australia  and  New  Zealand.  Dr.  Milde's  arrangement  of  the  various  forms  of  the 
species  in  partly  geographical  and  partly  natural  sections  is  unsuitable  for  a  systematic  work,  but  I  will 
not  at  present  attempt  a  new  arrangement.  Mrs.  Ames's  and  Mrs.  Austin's  fine  specimens  accord  best 
with  the  figure  of  Martens  and  Galeotti  above  referred  to.  Mrs.  Austin  also  sends  smaller  specimens,  but 
otherwise  of  the  same  general  character. 

Botrychium  Virg^imanum,  Swartz. 

Wet  Mountain  Valley,  Colorado,  Brandegee,  Meadow  lands  on  the  Mt.  Bainier  range,  Washington 
Territory,  Brackenridge.    North  America  to  Brazil.    Also  in  parts  of  Europe  and  Asia  and  in  Japan. 

n.    OPHIOOLOSSVM.    Liimfldiu. 
Ophiog^lossum  Tulffatum,  Linn. 

Sanoita  Valley,  Arizona,  Dr,  Bothrock,  Texas,  lAndheimerj  Wright  Eastern  North  America,  Europe, 
Asia,  Africa,  Australia,  etc.  Reported  from  Unalashka,  but  apparently  not  yet  found  in  Oregon  or 
California. 
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MUSCI. 
By  Thomas  P.  James,  Oambridge,  Mass. 

The  Botanists  of  this  Exploration  have  proved  themselves  excellent 
bryological  collectors,  and  have  apparently  made  the  collection  of  mosses 
a  specialty,  and  have  been  careful  to  procure  specimens  mostly  in  a  fruit- 
ing condition.  Explorers  generally  ignore  these  minute  objects,  or  consider 
them  too  trifling  for  their  attention. 

This  enumeration  presents  several  novelties  not  heretofore  found  in 
this  country,  and  a  few  of  rare  species. 

It  is  deemed  advisable  to  add  concise  descriptions  to  the  less  known 
species. 

Sphagnum  acutifolium,  Ehrh. — ^This  specimen  has  the  male  organs 
beautifully  developed  in  the  purplish  amentaceous  branches  in  the  coma 
and  along  the  stem. 

Hob. — ^Twin  Lakes,  in  bogs  and  meadows. 

Sphagnum  cuspidatum,  var.  recurvum,  Beauv. — ^Distinguished  from 
the  above  by  its  flaccid,  attenuated  branches  and  spreading  leaves,  which, 
when  dry,  are  undulated  and  slightly  crisped. 

Hob. — ^Twin  Lakes,  in  swamps. 

Gymnostomum  rupestre,  Schwaeg. — ^This  special  plant  has  much  resem- 
blance to,  and  might  be  mistaken  for,  G.  curvirostrum^  but  for  the  margin  of 
its  leaves  being  plane  (not  recurved). 

Hob. — ^Twin  Lakes,  on  damp  clay  ground. 

WiESiA  CRISPULA,  Hcdw. — Known  from  W.  cirrhata  by  its  more  crisped 
and  plane-margined  leaves  and  capsule  without  an  annulus. 

HcA. — Twin  Lakes,  on  rocks  in  mountainous  districts. 

Cynodontium  virens,  Hedw. 

Hob, — ^Twin  Lakes,  on  old  logs  by  mountain  streams. 

Cynodontium  virens,  var.  serratum,  B.  &  S. — ^Distinguished  by  its 
strongly  serrated  leaves  and  less  strumos©  capsule. 

Hdb. — ^Twin  Lakes,  on  old  logs  in  bogs. 
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DiCfiANUM  KUABDOCAEPUM,  Sulliv. — Densely  caespitose;  stems  dicho- 
tomously  branched;  leaves  erect,  concave,  elongate-lanceolate;  nei*ve  van- 
ishing below  the  apex ;  areolation  loose ;  of  a  light  shining  green ;  capsule 
erect,  cylindrical,  regular,  when  dry  5-  to  8-ribbed;  no  annulus;  operculum 
obliquely  rostrate. 

Hcib. — Mount  Graham,  Arizona,  on  rotten  pine  logs ;  rare. 

PoTTU  HciMii,  Hedw. — Tufted  plants  with  flexuose  oblong-lanceolate 
leaves,  serrated  at  the  apex,  with  a  plane  margin  and  nerve  ceasing  below 
the  point;  capsule  oblong,  and  remarkable  for  the  rostrate  operculum  adher- 
ing to  the  columella  beyond  the  mouth  of  the  capsule. 

Hob. — Twin  Lakes,  on  shaded  ground. 

DiDYMODON  EUBELLUS,  Bry.  Eur. — Leaves  intense  dull  green ;  lower 
ones  invariably  reddish,  by  which  feature  it  is  readily  recognized. 

Hob. — ^Twin  Lakes,  on  wet  banks;  not  rare. 

DiSTioniUM  CAPiLLACEUM,  Bry.  Eur. 

Hob. — Twin  Lakes,  on  wet  rocks  on  hillsides. 

DiSTiCHiUM  capillaceijM,  var.  bsevifolium. — A  smaller  plant,  with 
shorter  leaves  and  smaller  capsule. 

Hah, — South  Park,  in  wet,  grassy  groimd. 

DiSTicniUM  iNOLiNATUM,  Swtz.,  B.  &  S. — The  shorter  stem,  more 
crowded  leaves,  and  inclined  oval  capsule  distinguish  this  from  the  preceding. 

Hob. — Twin  Lakes,  in  similar  situations. 

Cebatodon  purpubeus,  Brid. 

Hob. — Twin  Lakes,  Mount  Graham,  and  Sierra  Blanca,  Arizona ;  very 
common. 

Ceratodon  purpureus,  var.  compactum. — In  large,  compact  caespites, 
in  a  barren  condition. 

Hob. — ^Twin  Lakes,  in  very  wet  or  boggy  ground. 

Desmatodon  latifolius,  Bry.  Eur. 

Hob. — South  Park,  along  streams. 

Desmatodon  Laureri,  Schultz. — ^In  close,  csespitose  tufts,  stems 
branched,  leaves  crowded,  oblong,  obtuse,  denticulate,  with  revolute,  re- 
flexed  margins ;  curved  oval  capsule,  supported  by  a  long,  arcuate  or  cyg- 
neous  pedicel. 
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Hcib. — Twin  Lakes,  on  damp  rocks ;  not  common. 

Desmatodon  Laureri,  var.  ovalis. — A  smaller  plant,  with  broader 
leaves  and  larger,  oval,  nodding  capsule,  on  a  much  shorter,  upright,  and 
slightly  flexuose  pedicel. 

Hob. — ^Twin  Lakes,  on  shaded  ground. 

Barbula  mucronifolia,  Schwseg. 

Hob. — ^Twin  Lakes,  on  rocks ;  also  a  variety  with  a  short  mucro,  simi- 
lar to  a  variety  of  B.  svhvlata^  Brid. 

Barbula  ruralis,  Hedw. 

Hah. — Twin  Lakes,  on  rocks ;  common. 

Grimmia  apocarpa,  Hedw. 

Hob, — Twin  Lakes,  on  rocks ;  common. 

Grimmia  platyphylla,  Mitt. — Distinguished  from  the  above  by  its 
leaves  being  obtuse  and  more  than  twice  as  wide,  imbricated  when  dry ; 
the  younger  leaves  terminating  with  a  very  short  diaphanous  apiculus ;  the 
perichsetial  leaves  very  laxly  areolat^  for  two-thirds  of  their  length;  the 
capsule  large  and  immersed. 

Hah. — Twin  Lakes,  on  rocks ;  rare. 

Grimmia  anodon,  Brch.  &  Schp. — ^An  interesting  species,  recognized 
by  its  small  hoary  cushions  of  dark  green  at  the  surface,  leaves  ending  in 
a  long  hairy  point,  and  the  oval,  gymnostomous,  immersed  capsule  strongly 
ventricose. 

JJa6. — ^Twin  Lakes,  on  dry  rocks ;  not  common. 

Grimmia  ovata,  Web.  &  Mohr. 

Hah. — ^Twin  Lakes,  on  exposed  rocks  on  mountain  sides. 

Grimmia  ovata,  var.  jS.  affinis,  Brch.  &  Sch. 

Hah. — ^In  like  situations. 

Grimmia  calyptrata,  Hooker. — In  dense  cushions ;  stem  branched ; 
the  upper  erect  leaves  ending  with  a  long,  slender,  piliferous  point,  the 
cylindrical  capsule  covered  with  the  large  calyptra  when  mature. 

Hdb. — ^Twin  Lakes,  on  dry  rocks ;  not  common. 

Hedwigia  ciliata,  var.  leucoph^ea,  Brch.  &  Schp. — This  variety  is 
known  by  its  ciliated,  long,  diaphanous  points  to  the  leaves. 

Orthotrichum    tenellum,    Bruch. — In   small   cushions,    with   short. 
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branched  stems,  and  loosely  spreading,  imbricated  leaves;  the  subcylindri- 
cal,  exserted  capsule  striated;  calyptra  hairy. 

JSab. — ^Twin  Lakes,  on  rocks ;  rarei 

Obthotrichum  Texanum,  Sulliv. 

Hob. — ^Twin  Lakes,  on  shaded  rocks. 

Obthotrichum  speciosum,  Nees  ab  Es. 

Hob. — Twin  Lakes,  on  trees;  not  rare. 

Encalypta  rhabdocarpa,  var. — This  variety  is  distinguished  by  its 
papillose,  piliferous  leaves  and  its  apophysate,  striate  capsule,  without  a 
peristome.     It  is  probably  a  new  species. 

Hob. — ^Twin  Lakes,  under  shelving  rocks. 

Encalypta  ciliata,  Hedw. 

Hab. — Twin  Lakes,  on  rocks  and  shaded  ground. 

Tayloria*  splachnoides.  Hooker.— Loosely  caespitose;  lower  leaves 
oblong,  upper  obovate,  acuminate,  elongate-lanceolate,  strongly  dentate 
from  the  middle;  capsule  on  a  long,  slender,  pedicel,  oblong  subcylindric ; 
neck  rather  long  and  narrow;  operculum  long  conic;  peristome  very  long 
and  tortuous,  and  when  dry  reflexed. 

Hob. — ^Twin  Lakes,  in  damp  situations  shaded  by  rocks. 

Physcomitrium  latifolium.  Drum. — This  species  is  diminutive,  and 
is  distinguished  by  its  broad  and  short  concave  leaves,  short  nerve,  its  ser- 
ratures  not  so  sharp ;  capsule  oblong,  neck  long  on  a  short  pedicel,  oper- 
culum conic  and  shortly  apiculate. 

Hob. — Twin  Lakes,  on  the  bare  ground. 

Aphanorrhegma  serbata,  Sulliv. 

Hah. — Twin  Lakes,  on  the  bare  surface  of  the  soil. 

FuNARiA  hygrometrica,  Hcdw. 

Hob. — Twin  Lakes  and  Arizona;  common. 

Leptobryum  pyriforme,  Schp. 

Hob. — ^Twin  Lakes,  in  moist  places  under  shade. 

'Tayloria — Csespitose;  stem  radiculose;  inDovations  dichotomoee ;  leayes  soft,  erecti  spathulatoy 
and  ovate-aoominate,  coarsely  serrated  at  the  apex;  areolation  lax,  diaphanous;  nerve  thin,  ending 
below  the  apex.  Capsole  on  a  long  pedicel,  erect  or  inclined,  when  dry  contracted  below  the  month ; 
apophysis  clavate.  Peristome  single,  inserted  below  the  month ;  teeth  16  or  32 — in  pairs,  very  long, 
linear-lanceolate,  hygroscopic,  and  when  dry  reflexed.  Operoolnm  conical  or  conico-rostellate;  calyptra 
conico-mitxiform  or  split  on  one  side.    Inflorescence  monoicons ;  male  organs  oapitoliform. 


CATALOGUE.  345 

Webera  acuminata,  Brch.  &  Sch. — Densely  csespitose,  monoicous; 
stem  simple;  lower  leaves  ovate-lanceolate,  erect;  upper  fastigiate,  crowded, 
twice  as  large,  linear-lanceolate,  margin  revolute,  serrate  at  the  apex;  nerve 
strong,  oxcurrcnt;  areolation  lax;  interior  perichsete  not  revolute,  entire; 
capsule  on  a  shortish  pedicel,  cylindrical,  long  pyriform,  long  neck  nodding; 
operculum  conic-acuminate. 

-  Hcib. — ^Twin  Lakes,  in  crevices  of  rocks  in  the  shade;  rare. 

Webera  elongata,  (Dicks.)  Schwseg.,  var.  alpinum,  B.  &  S. 

Hcib. — ^Twin  Lakes,  in  like  situations. 

Webera  elongata,  var.  minus,  B.  &  S. 

Hob. — Mount  Graham  sand-hills,  Arizona. 

Webera  nutans,  Schreb. 

Hcib. — ^Twin  Lakes,  on  shaded  ground. 

Webera  nutans,  var.  fi.  cjsspitosa,  B.  &  S. 

jToJ.— Twin  Lakes,  in  bogs. 

Webera  nutans,  var.  y.  bicolor,  B.  &  S. 

Hob. — ^Twin  Lakes,  at  the  base  of  trees  in  open  woods. 

Webera  nutans,  var.  e.  longiseta,  B.  &  S. 

Hob. — Twin  Lakes,  in  same  localities. 

Bryum  uliginosum,  Brch.  &  Sch. — ^In  this  plant,  the  flowers  are  her- 
maphrodite, a  rare  occurrence  with  this  species. 

Hcib. — Twin  Lakes,  in  wet  positions. 

Bryum  pendulum,  (Homsch.)  Schp. 

Hcib. — ^Twin  Lakes,  on  low  ground. 

Bryum  pendulum,  var. — ^The  male  gemma  on  separate  branches. 

Hcib. — ^Twin  Lakes,  in  similar  places. 

Bryum  intermedium,  Web.  &  Mohr. 

Hcib. — Twin  Lakes,  on  moist  rocks,  and  at  Santa  F^,  in  New  MexicOi 
in  like  situations. 

Bryum  cirrhatum,  Hopp.  &  Homsch. 

Hcib. — South  Park,  on  low  ground- 

Bryum  pallescens,  Schleich. 

Hob. — South  Park,  on  damp  ground. 

Bryum  pallescens,  var.  y.  contextum. 
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Hob. — South  Park,  on  low  boggy  ground. 

Bryum  pallescens,  var. — In  this  case,  the  inflorescence  is  herma- 
phrodite, a  rare  occurrence. 

Hcib. — South  Park,  in  moist  places. 

Bryum  c-espiticium,  Linn. 

Hob. — Twin  Lakes  and  South  Park,  in  dry  situations;  not  rare. 

Bryum  argenteum,  Linn. 

Hob. — Twin  Lakes,  in  dry  positions;  common. 

Bryum  pseudotriquetrum,  Hedw. 

Hah. — Twin  Lakes,  in  wet  situations. 

Bryum  pseudotriquetrum,  var.  compactum. 

Hob. — Twin  Lakes,  in  bogs. 

Bryum  turbinatum,  Hedw. 

Hah, — Twin  Lakes,  on  moist  ground 

Bryum  turbinatum,  var.  latifolium,  B.  &  S. 

Hob. — Twin  Lakes,  in  similar  places. 

ZiERiA*  DEMI8SA,  (Homsch )  Schp. — This  very  interesting  plant  is 
known  by  its  reddish  tufts,  short  radiculose  stems.  Leaves,  the  lower 
ovate-acuminate,  nerve  ceasing  below  the  point,  the  upper  more  pointed, 
nerve  excurrent  with  long  points.  Capsule  cernuous,  incurved,  clavate- 
pyriform,  gibbous;  mouth  small,  oblique;  inner  peristome  longer  than  the 
teeth. 

Hob, — Twin  Lakes,  in  fissures  of  high  rocks ;  very  rare, 

Mnium  affine,  var.  elatum,  B.  &  S. 

Hab. — Twin  Lakes,  under  shade  in  wet  places. 

Mnium  serratum,  Schrad. 

Hob. — Twin  Lakes,  by  the  side  of  shaded  rocks. 

Amblyodon  DEALBAius,  Bcauv. 

Hab. — South  Park,  on  wet  ground. 

Meesia  ULioiNOSA,  Hcdw. 

Hob. — Twin  Lakes,  wet  boggy  ground. 

*ZiBRiA — Small  csBspites,  dlchotomoasly  branched ;  stems  radicalose ;  leaves  densely  Imbricated, 
ovate,  and  oblong-acaminate ;  nerve  excarrent  cuspidate;  margin  entire;  reticnlation  lax.  Capsule 
on  a  short,  sigmatized,  horizontal  or  descending  pedicel ;  operculum  small,  convex,  apiculate,  oblique. 
Annulus  broad  revoiuble.  Peristomal  teeth  narrow,  lanceolate;  internal  membrane  narrow;  processes 
narrow,  longer  than  the  teeth. 
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AULACOMNION   PALUSTBE,  SchwSBg. 

JBa&. — Twin  Lakes,  on  bogs ;  very  common. 
Philonotis  mabchica,  Brid. 
JBoft. — ^Twin  Lakes,  in  springy  places. 
Philonotis  fontana,  (Linn.)  Brid. 

J?a6. — ^Twin  Lakes,  Mount  Graham,  Arizona,  side  of  brooks. 
Philonotis  fontana,  var.  gracilis. 
JBoft. — Mount  Graham,  Arizona;  springy  localities. 
Philonotis  calcarea,  Brch.  &  Sch. 

fiat. — ^Twin  Lakes  and  Santa  F^  Creek,  New  Mexico,  by  the  side  of 
small  streams. 

TiMMIA   MEySAPOLITANA,  Hedw. 

Jffaft. — Twin  Lakes,  on  shaded  rocky  ground. 

Polytkichum  juniperinum,  Hedw. 

JToJ. — Twin  Lakes,  on  moist  ground. 

Myurblla  julacea,  Brch.  &  Sch. — Densely  tufted;  stems  very 
slender,  filiform,  fragile.  Leaves  pale,  glossy  green,  yellowish  when  old, 
closely  imbricated,  very  concave,  roundish-ovate,  obtuse,  nerveless, 
obscurely  serrate  at  the  apex,  denticulate  towards  the  base;  areolation 
roundish;  capsule  suberect,  oval  oblong,  tapering  below,  of  a  reddish- 
brown  ;  peristome  white ;  operculum  conical. 

Sab. — ^Twin  Lakes,  on  wet  banks ;  not  common  in  a  fruiting  condition. 

PsEUDOLESKEA  ATROViRENS,  Dicks. — In  loosc  patches,  dioicous ;  stem 
prostrate,  irregularly  branched,  incurved,  slender,  filiform ;  leaves  imbri- 
cated, secund,  ovate-lanceolate,  acuminate,  subserrulate;  margin  recurved ; 
nerve  thick,  sub-continuous ;  areolae  small,  oval. 

Kdb. — Twin  Lakes,  among  other  mosses  on  trees. 

Thuidium  Blandowii,  Web»  <&  Moh. 

fiat. — Twin  Lakes,  in  meadows. 

Elodium  paludosum,  Sulliv. 

Hah. — Twin  Lakes,  in  wet  and  boggy  stations. 

CLIBiACIUM   DENDROIDES?,  Wcb. 

Kab. — ^Twin  Lakes,  in  bogs  and  wet  places ;  sterile. 
Brachythecium  salebrosum,  HofFm. 
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JEab. — ^Twin  Lakes,  on  moist  ground. 

Brachythecium  collinum,  Sclil. 

JSab. — Twin  Lakes,  on  the  banks  of  creeks. 

EURHYNCHIUM   8TRIG0SUM,  Hoffin. 

JEdb. — Twin  Lakes,  by  the  roots  of  trees  in  woods. 

EURHYNCHIUM   PILIFERUM,  Schrob. 

JSah  — ^Tvnn  Lakes,  on  shaded  ground. 

Amblystegium  Sprucei,  Brch. — In  small,  dense  cushions,  dioicous; 
stems  capillary,  very  minute  and  slender,  sparingly  and  vaguely  branched. 
Leaves  remote,  spreading,  narrowly  ovate-acuminate,  almost  entire,  nerve- 
less, loosely  reticulated ;  perichaetial  leaves  attenuated,  serrate  at  the  apex. 
Capsule  erect  or  slightly  curved,  from  a  distinct  neck,  oval  and  obovate, 
and,  when  dry,  widely  obconic;  peristome  yellow;  operculum  conical, 
acuminate. 

Hah. — ^Twin  Lakes,  in  moist  places  on  rocks. 

Amblystegium  serpens,  Linn. 

Hcib. — Twin  Lakes,  on  old  logs,  roots  of  trees,  and  on  the  ground  in 
wet  situations. 

Amblystegium  radicale,  Brid. 

Hcib, — Twin  Lakes,  on  old  logs  and  wet  ground. 

Hypnum  stellatum,  Schreb. 

Hcib. — ^Twin  Lakes,  on  moist  ground. 

Hypnum  aduncum,  Hedw. 

Hob. — Twin  Lakes,  on  the  banks  of  running  streams. 

Hypnun  adukcum,  var.  /?.  gracillescens,  B.  &  S. 

JBofe.— -Twin  Lakes,  on  damp,  shady  ground. 

Hypnum  aduncum,  var.  d.  tenue,  B.  &  S. 

Hob. — ^Twin  Lakes,  in  similar  places. 

Hypnum  aduncum,  var.  <?.  giganteum,  B.  &  S. 

Hah. — Twin  Lakes,  in  standing  water. 

Hypnum  uncinatum,  Hedw. 

Hah. — Twin  Lakes,  on  moist  ground  and  old  wood, 

Hypnum  pilicinum,  Linn. 

Hah. — Twin  Lakes,  along  the  banks  of  streamlets. 
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Hypnum  commutatum,  Hedw. 

JJoft. — ^Twin  LakeSy  in  wet  places. 

Hypnum  commutatum,  var.  p.  palcatum,  B.  &  S. 

JJoft. — Twin  Lakes,  in  similar  situations, 

Hypnum  reptile,  Michx. 

J!a&. — Mt.  Graham,  Arizona,  on  old  rotten  pine  logs. 

Stereodon  plicatilis.  Mitten. — Dioicous,  fastigiately  branched ;  leaves 
falcate,  secund,  broad,  ovate-acuminate,  when  dry  rugulose-subplicate,  two 
very  short  nerves ;  margin  reflexed,  entire,  on  those  of  the  branches  serrulate 
at  the  points,  the  cells  at  the  angles  small  and  obscure ;  perichaetial  leaves 
erect,  elongated,  interior  broad,  oblong-lanceolate,  subulate,  entire,  plicate. 
Capsule  on  an  elongate  pedicel,  cylindrical,  erect  at  the  base,  curved  above ; 
operculum  conic ;  peristome  light  color. 

Hcib. — ^Twin  Lakes,  on  old  logs. 

Stebeodon  complexus.  Mitten. — Dioicous,  csespitose ;  branches  pinnate ; 
leaves  secund  from  a  broad  base,  ovate-lanceolate,  circinate,  concave,  two 
small  nerves ;  margin  subentire,  many  short,  obscure,  subquadrate  cells  at 
the  basal  angles ;  perichaetial  leaves  erect,  oblong,  subulate,  interior  sud- 
denly subulate,  subserrate,  plicate ;  capsule  on  a  red  pedicel,  cylindrical, 
unequal,  inclined ;  persistome  yellow ;  operculum  conic. 

Hah. — ^Twin  Lakes,  on  shaded  rocks. 

Limnobium  palustre,  Linn. 

Kah. — ^Twin  Lakes,  at  the  base  of  trees  at  the  water's  edge. 

Limnobium  palustre,  var.  subjulaceum. 

J!a6. — ^Twin  Lakes,  in  like  situations. 

Limnobium  ochraceum. — Turn. 

Hob. — Twin  Lakes,  on  wet  ground. 

Camptothecium  nitens,  Schreb. 

Kab. — ^Twin  Lakes,  among  grass  in  meadows. 
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HEPATICiE. 


By  C.  F.  Austin. 


Riccu  Feostii,  Austin. 
RicciA  Watsonii,  Austin. 
RicciA  CRYSTALLiNA,  Linn. 

RiCCIA  IrLUITANS,  VOT.  LATA. 

Marchantia  polymorpha,  Linn. 
Chiloscyphus  iPOLYAiJTHOS,  var.  rivularis. 

JUNGERMANNIA  BICU8PIDATA,  Linn. 
JUNGERMANNIA   INCISA,  Schd. 
JUNGERMANNIA  H0RNSCHU8CHIANA,  NeeS. 

JuNGERMANNiA  Bautriensis,  Hook.,  var.  MiJLLERiy  Lindb. 

JUNGERMANNIA  CORDIFOLIA,  Hook. 
JUNGERMANNIA  VENTRIC08A,  Diks. 
SCAPANIA  COMPACTA,  Roth. 
SCAPANIA  UDULATA,  NeeS. 

ScAPANiA  ULiGiNOSA,  Swartz,  Nees. 

LICHENES. 
By  Professor  Edward  Tuckerman. 

Cetraria  aculeata,  (Schreb.)  Fries. — Earth,  Montezuma  Pass,  Co- 
lorado. 

Cetraria  madreporiformis,  (Ach.)  Milll. — Earth,  Montezuma  Pass, 
Colorado. 

Cetraria  Islandica,  (L.)  Ach. — Earth,  South  Park,  Colorado. 

Cetraria  nivalis,  (L.)  Ach. — Earth. 

EvERNiA  VULPINA,  (L.)  Ach. — Colorado  and  Arizona. 

UsNEA  BARBATA,  (L.)  Fr.,  var.  DASYPOGA. — ^Valley  of  the  Rio  Grande. 

UsNEA  CAVEBJfOSA,  Tuckerm. — Valley  of  the  Rio  Grande  and  Arizona. 

Alectoria  jubata,  (L.),  var.  iNrLEXA,  Fries. — Valley  of  the  Rio 
Grande. 
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Pabmelia  conspersa,  (Ehrh.)  Ach.,  var.  molliuscula,  Tuckerm. — 
Earthy  South  Park,  Colorado. 

Ubibilicaria  vellea,  (L.)  NyL,  probably,  but  all  the  specimens  are 
infertile. — On  rocks,  Twin  Lakes,  Colorado. 

Peltigera  venosa,  (L.)  Hoflftn. — On  earth,  Twin  Lakes. 

Peltigera  aphthosa,  (L.)  HofFm. — Earth,  Twin  Lakes. 

Peltigera  horizontalis,  (L.)  Hoffm. — Earth,  Twin  Lakes. 

Peltigera  canina,  (L.)  HofFm. — Earth,  Twin  Lakes. 

SoLORiNA  SACCATA,  (L.)  Ach.,  var.  SP0NGI08A,  Nyl.  {S.  bispora.) — ^Trout 
Creek  and  South  Park,  on  the  earth. 

Pannaria  Hypnorum,  (Hoff.)  Koerb. — Earth,  Twin  Lakes,  Colorado. 

Pannaria  brunnea,  (Sw.)  Mass. — Earth,  Twin  Lakes 

Leptogium  Tremelloides,  (L.  fil.)  Fr. — On  rocks.  Twin  Lakes. 

Placodium  vitellinum,  (Ehrh.)  Naeg.  &  Hepp. — On  the  earth,  Colo- 
rado. 

Placodium  sinapispermum,  (DC.)  Hepp. — Earth,  Twin  Lakes. 

Placodium  Jungermanni^,  (Vahl,  Th.  Fr.). — Earth,  Twin  Lakes. 

Lecanora  rubina,  (Vill.)  Schser. — Rocks,  Twin  Lakes,  Colorado,  and 
Arizona. 

Lecanora  castanea,  (Hepp.). — Earth,  Twin  Lakes. 

EiNODiNA  TURFACEA,  (Wahl  )  Kocrb. — Earth,  Twin  Lakes. 

Cladonia  fimbriata,  (L.)  Fr. — Earth,  Twin  Lakes. 

Cladonia  cariosa,  (Ach.)  Floerk. — Earth,  Twin  Lakes. 

Cladonia  gracilis,  (L.)  Fr.,  var.  hybrida,  Schaer. — Earth,  North 
Branch  of  South  Platte. 

Biatoria  crenata,  (Tayl.)  Tuckerm. — Earth,  mountains  of  Arizona. 

BuELLiA  PAPiLLATA,  (Sommor  f.)  Tuckerm. — Earth,  Twin  Lakes^ 
Colorado. 
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CALIFORNIA  COLLECTION. 

In  the  way  of  general  considerations  on  the  flora  of  our  route  in  Cali- 
fornia, there  is  but  little  for  me  to  say  as  a  preface  to  this  mere  catalogue : 
first,  because  of  the  publication  of  the  Botany  of  California.  For  the  same 
reason  I  have  excluded  descriptions  and  kept  this  apart  from  the  body  of  my 
report.  American  botanists  have  reason  to  congratulate  the  authors  and 
themselves  on  the  probable  early  completion  of  that  great  work.  Second, 
because,  upon  the  essential  facts  of  the  history  of  botany  there.  Prof.  D. 
C.  Eaton  has  dwelt  in  the  preface  to  his  article  on  the  Ferns  of  the  South- 
west, which  forms  a  most  valuable  addition  to  this  volume ;  and,  third, 
because  the  important  facts,  so  far  as  observed  by  us,  have  been  already 
published  in  the  Report  of  this  Survey  for  1876. 

There  are,  however,  a  few  facts  to  which  it  might  be  well  to  allude : 
and  the  first  one  is  the  marked  change  which  occurs  in  the  character  of  the 
arborescent  vegetation  as  we  go  north  from  Walker^s  Basin  along  the  Kern 
River  Valley  and  up  the  South  Fork  of  that  stream.  After  passing  Havi- 
lah  (a  few  miles  north  of  Walker's  Basin),  no  oak  trees  were  seen  along  our 
route  to  the  base  of  Fisherman's  Peak,  until,  on  the  return  trip,  we  reached 
the  Soda  Spring  on  the  North  Fork  of  Kern  River.  Here  they  again 
appeared,  and  as  we  moved  south  toward  Deer  Creek  and  Linn's  Valley 
they  became  conmion,  until  in  the  last-named  region  they  were  more  abun- 
dant in  the  lower  grounds  than  the  coniferous  vegetation,  which  had  hitherto 
given  exclusive  character  to  the  landscape. 

•  It  was  further  worthy  of  note  that  no  Sequoia  gigantea  was  seen  on 
the  eastern  side  of  the  North  Fork  of  Kern  River  or  anywhere  on  the 
South  Fork,  though  situations  were  frequently  noted  at  which,  so  far  as 
the  ordinary  physical  conditions  of  soil,  exposure,  etc.,  were  concerned, 
it  might  have  been  expected,  especially  so  as  it  is  now  well  known  to  be 
common  on  the  western  slope  of  valleys  drained  bv  the  headw8.ters  of 
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Tule  River,  and  also  on  the  eastern  slope  of  valleys  tributary  to  the  North 
Fork  of  Kern  River.  This  seems  to  lead  to  the  conclusion  that  its  distri- 
bution, as  indicated  by  Mr.  Muir,  is  due  to  causes  long  ago  operative ;  and 
that,  further,  its  tendency  "to  spread"  is  not  great. 

On  the  southern  slope  of  a  peak  to  the  south  of  Mount  Whitney,  we 
found  the  present  growth  of  trees  at  timber-line  all  dead  or  dying,  and  no 
younger  ones  taking  their  places,  so  that,  in  a  few  years,  the  timber-line 
will  be  several  hundred  feet  lower  than  at  present.  I  am  quite  unable  to 
give  any  satisfactory  explanation  of  the  fact,  unless  it  be  due  to  a  washing 
away  of  the  soil  by  the  melting  snows :  still,  it  is  worth  recording. 

As  a  general  statement,  it  may  be  said  that  in  the  Southern  Sierras,  as 
well  as  in  portions  of  the  Coast  Range,  at  an  elevation  of  5,000  feet,  we 
find  open  grounds,  at  times  dry,  b.ut  frequently  moist  enough  to  come 
under  the  general  denomination  of  meadows,  and  that  these  extend  through 
the  valleys  up  to  an  elevation  of  nearly  12,000  feet,  as  at  the  base  of  Mount 
Whitney.  Ordinarily,  they  would  have  been  "well  grassed",  and  fur- 
nished an  abundant  botanical  harvest,  but  the  immense  bands  of  sheep  had 
denuded  them  of  every  living,  gi-een  thing,  save  sage-brui^h,  and  had 
actually  trampled  th«  soil  into  a  dust,  even  destroying  the  roots  of  the  grass 
in  great  measure.  This  is  to  be  remembered  in  connection  with  the  possible 
disappearance  of  some  local  species  of  plants,  the  modification  of  the  flora 
as  regards  the  proportions  of  existing  plants,  and  even  by  repeated  "crop- 
ping" changing  the  entire  habit  of  others  The  influence  of  the  sheep 
and  their  herders  in  destroying  the  young  timber  has  been  adverted  to  in 
the  general  considerations  in  the  early  part  of  the  volume. 

RANUNCULACEiE. 

Clematis  ligusticifolia,  Nutt,  var.  Californica,  Watson. — Head  of 
Peru  Creek,  at  5,100  feet  altitude  (229).  Brewer  and  Watson  in  Flora  of 
California,  1,  p.  3. 

Thalictrum  Fendleri,  Engelm. — Santa  Barbara  (111),  I.  c.  p.  4. 

Ranunculus  aquatilts,  L.,  var.  trichophyllus,  Chaix. — ^Walker's 
Basin,  at  3,440  feet  altitude  (291  and  304),  L  c.  p.  5. 

Ranunculus  Cymbalaria,  Pursh,  L  c.  p.  7. 
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Delphinium  depaupeeatum,  Nutt. — Near  base  of  Mount  Whitney  (395), 
I  c.  p.  11. 

AcoNiTUM  FiscHEBi,  Reich ,  (373),  I.  c.  p.  12. 

PAPAVERACEJS. 

Dendbomecon  rigidum,  Benth. — ^Island  of  Santa  Craz,  off  Santa  Bar- 
bara, growing  on  rocky  hillsides,  I.  c,  p.  22. 

EscHSCHOLTZiA  Californica,  Cham. — Quite  abundant  near  Santa 
Barbara,  where  it  is  one  of  the  most  characteristic  plants  (86),  I.  c.  p.  22. 

CRUCIFER^. 

Nasturtium  officinale,  R.  Br. — I  found  it,  in  1875,  in  the  Coast 
Range,  in  places  where  it  is  almost  impossible  to  believe  it  had  been  intro- 
duced. So  general  is  the  conviction  that  it  is  not  indigenous,  that  I  hesitate 
to  offer  my  opinion  that  it  is  a  native,  at  least,  in  some  places  where  now 
found.  I  can  understand  that  once  introduced  into  a  stream,  it  may  be 
transported  by  the  current  to  any  distance;  but  throwing  out  the  agency  of 
birds  and  similar  means  of  transportation,  as  entirely  inadequate  to  account 
for  its  distribution,  I  cannot  comprehend  how  it  should  now  be  found  so 
frequently  at  the  very  fountain  head  of  some  streams  in  places  so  remote 
and  inaccessible  as  to  have  only  recently  been  visited  by  whites.*  Found 
also  at  Elizabeth  Lake,  where  it  may  have  been  introduced  (188)      I  c.  p.  43. 

Nasturtium  obtusum,  Nutt,  var.  alpinum,  S.  Watson. — South  Fork  of 
Kern  River,  at  8,200  feet  altitude.  I  think  Mr.  Watson  correct  in  regard- 
ing this  a  mere  variety.  From  the  limited  material  at  my  command,  I  infer, 
however,  that  its  characters  are  tolerably  constant,  especially  the  relative 
length  of  pedicels  and  pods  (322),  I.  c,  p.  613. 

Cardamine  Gambellii,  Watson,  I  c.  p.  30. — Not  common;  found  only 
near  Santa  Barbara. 

Sisymbrium  canescens,  Nutt. — Head  of  Peru  Creek;  altitude  5,100 
feet  (230),  I  c  p.  40. 

*A8  not  entirely  irrelevaDt,  I  may  quote  from  De  Candolle,  66ographie  Botanique,  p.  746,  footnote 
(a):  ''Le  Ntisturtium  officinale  et  le  Barharea  vulgaris j  par  ezemple,  ee  tronvent  sur  ]a  c6te  nord-ouest,  et 
mm.  Torrey  et  Qray  les  regardent  comme  introduits  dans  lea  anciens  Etnts  de  TUnion.  II  est  possible 
qa'ils  Solent  Tenns  d'Earope,  mais  lis  peovcnt  anssi  dtre  Yonos  d'ailleurs,  on  avoir  ^t^  primitivement 
plus  repandas  en  Am^riqne.'' 
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Sisymbrium  incisum,  Engelm.,  (369),  I.  c.  p.  41. 

Brassica  nigra,  Boiss. — ^Introduced,  and  has  become  a  most  obnoxious 
weed  in  some  parts  of  CaKfornia.  Sometimes  growing  8-10°  tigh,  as  in 
the  western  portion  of  the  Santa  Clara  Valley,  I  c.  p.  39. 

CAPPARIDE^. 

Isomeris  arborea,  Nutt. — The  common  dry  ground  shrub  in  portions 
of  the  Santa  Clara  Valley  (179),  I  c.  p.  50. 

CISTINE-^. 

Helianthemum  scoparium,  Nutt. — Bartlett's  Cafion  near  Santa  Bar- 
bara (125),  I  c.  p.  54. 

FRANKENIACEiE. 

Frankenia  grandifolia,  Cham.  &  Schlecht. — Santa  Barbara^  where  it 
is  the  common  weed  of  the  seashore  (55,  96),  I.  c.  p.  60. 

CARYOPHYLLE^. 

Silene  laciniata,  Cav. — Santa  Barbara  (141),  ?.  c.  p.  64 

SiLENE  Galuca,  L. — Santa  Barbara,  where  it  is  evidently  introduced 

(160),  I.  c.  p.  63. 

Stellaria  longipes,  Goldie,  (310),  I.  c.  p.  68. 

Sagika  Linn-ei,  Presl. — Manachi  Meadows,  at  8,000  feet  altitude  (311), 

I  c.  p.  70. 

Lepigonum  medium,  Fries.    (Spergularia  mediay  Presl.) — Santa  Barbara 

(154),  I  c.  p.  71. 

HYPERICINE-^. 

.    Hypericum  Scouleri,  Hook.,  t  c.  p.  81. 

MALVACE^. 

SiDALCEA  MALV-EFLORA,  Gray,  I  C.  p.  83. 

Malvastrum  splendidum,  Kellogg  ? — Bartlett^s  Cafion,  near  Santa 
Barbara  (120),  I.  c.  p.  85. 
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STERCULIACE^. 

Fremontia  Calxfobnica,  Torr. — Known  to  the  miners  and  ranchmen 
near  Fort  Tejon  as  ^^ Slippery  ElmP  The  inner  bark  abounds  in  mucila- 
ginous properties  when  moistened,  and  is  used  as  a  substitute  for  JJlmus 
fulva.    I  c.  p.  88. 

GERANIACEiE. 

Ebodium  cicutabium,  L'Her. — Santa  Barbara  (158),  where  it  is  by 
many  supposed  not  to  have  been  introduced.  It  is  somewhat  remarkable 
that  widely  diffused  as  this  plant  is,  I  have  never  yet  seen  it  growing 
where  its  introduction  from  Europe  was  not  to  my  mind  the  most  natural 
way  of  accounting  for  its  presence,  usually  infesting  the  neighborhood  of 
ranches  and  towns.     I  c.  p.  94. 

RHAMNEJE. 

Rhamnus  Califobnica,  Esch.  (FrangiUa  Californicaj  Gray,  Gen.  Ill  2, 
t.  167.) — Sometimes  called  California  Coffee,  for,  so  far  as  I  know,  no 
reason.  Santa  Barbara  (108).  (226),  head  of  Peru  Creek,  at  5,150  feet 
altitude,  appears  to  be  var.  tomentella.  Gray,  of  this  same  species ;  I.  c.  p. 
101. 

Ceanothus  divabicatus,  Nutt. — "Blue  Brush," among  which  the  deer 
lie,  and  on  which  they  browse.  At  middle  altitudes  (354).  This  shrub  is 
among  the  number  that  go  to  make  up  the  dense  chaparral  of  the  Califor- 
nia hillsides ;  I.  c.  p.  103. 

Ceanothus  spinosus,  Nutt. — Santa  Barbara  (132),  I,  c.  p.  103. 

AMPELIDE^. 

ViTis  Califobnica,  Benth. — Tejon  Ranch  (280).  So  far  as  I  know, 
the  only  wild  grape  of  California ;  I.  c.  p.  105. 

SAPINDACEiE. 

JEscuLus  Califobnica,  Nutt. — Common  by  the  streams  and  on  the 
hillsides  near  the  Southern  Sierras  (258),  I  c.  p.  106. 

Negundo  Califobnicum,  T.  &  G. — Tejon  Cafion  (264),  I  c.  p.  108. 
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LEGUMINOSJE. 
By  Sbeeno  Watson. 

LupiNUS  *  ABBOREUS,  Sims. — Common  near  the  coast ;  Santa  Barbara 
(27,  89  his),  the  form  with  purplish  flowers,  I.  c.  p.  117. 

LupiNUS  RivuLARis,  Doug. — Frequent  in  the  mountains  from  Oregon 
to  Southern  California;  Manachi  Meadows,  at  9,500  feet  altitude,  Roth- 
rock  (328),  I  c.  p.  118. 

LupiNUS  ALBiCAULis,  Dougl — Frequent  from  Oregon  to  Southern 
California;  on  Mount  Pifios,  at  7,000  to  8,500  feet  altitude  (206,  209),  I  c. 
p.  118. 

LupiNUS  Andersoni,  Watson,  var. — ^Was  scantily  collected  on  the 
North  Fork  of  Kern  River  (405).  It  is  more  slender  than  the  type,  the 
dense  pubescence  less  silky,  the  racemes  few-flowered,  and  both  the  stand- 
ard and  keel  naked.  It  does  not  seem  exactly  referable  to  any  known 
species;  I  c.  p.  120. 

LuPiNus  CONFERTUS,  KcUogg  (Proc.  Calif.  Acad,  ii,  1 92,  fig.  59). — ^In 
the  Sierra  Nevada,  at  Manachi  Meadows,  8,200  feet  altitude  (305),  I  c,  p.  120. 

LuPiNUS  Breweri,  Gray  (Proc.  Am.  Acad,  vi,  334). — In  the  Sierra 
Nevada;  on  Mount  Pinos,  Rothrock  (28,  270),  I.  c.  p.  122. 

LupiNUS  Lyallii,  Gray,  var.  Danaus,  Watson  (Proc.  Amer.  Acad,  viii, 
p.  534). — The  pubescence  less  dense.  The  typical  form  in  the  Cascade 
Mountains ;  the  variety  in  the  Sierra  Nevada,  on  the  North  Fork  of  Kern 
River,  at  8,000  feet  altitude  (407).     Fl.  Cal.  p.  122. 

LupiNUS  AFFiKis,  Agardh. — From  the  Sacramento  to  San  Diego; 
found  in  Bartlett's  Cation,  near  Santa  Barbara  (129) ;  Z  c.  p.  122. 

LuPiNUS  NANUS,  Dougl. — Frequent  from  the  Sacramento  Valley  south- 
ward ;  Santa  Barbara  (90)  ;  I  c.  p.  123. 

LuPiNUS  LUTEOLUS,  KcUogg  (Proc.  Calif  Acad.  v.  38).  (i.  Bridgesii, 
Gray;  Watson,  Proc.  Am.  Acad,  viii,  538.) — In  the  Coast  Ranges  from  Men- 
docino County  southward;  at  head  of  Peru  Creek,  Ventura  County,  Roth- 
rock (224) ;  I  c.  p.  125. 

[*  For  full  BynoDymy  of  the  species  of  LvpinuSj  see  Watson,  Bovis.  Lup.  in  Proo  Am.  Acad,  yiiif 
639,  and  Brewer  and  Watson  in  Fl.  Calif.  1, 116;  as  also  the  Index  to  North  American  Botany,  by  Mr. 
Watson,  p.  234  0^  aeq.^J.  T.  R.] 
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Medicaqo  denticulata,  Willd. — "Bur  Clover."    Santa  Barbara  (107); 

L  c.  p.  133. 

Melilotus  pabviflora,  Desf. — "Sweet  Clover."     Santa  Barbara  (25) ; 

I  c.  p.  132. 

Tkifolium  megacephalum,  Nutt — Northeastern  California,  Z.  c.p.  127. 

Tbifolium  involucbatum,  Willd.,  var.  heteeodon,  Watson. — Los  An- 
geles (26);  at  Manachi  Meadows  (300);  near  Fort  Tejon  (216);  at  head  of 
Peru  Creek  (237),  and  at  Walker's  Basin  (285);  I  c.  p.  130. 

Tbifolium  tbidentatum,  Lindl.  (Torr.  &  Gray,  Fl.  1,  692),  var.  obtusi- 
FLOBUM,  Watson  (426),  Weldon;  also  var.  melananthum,  Watson  (189), 
Weldon;  I  c.  p.  130. 

Tbifolium  monanthum,  Gray  (Proc.  Am.  Acad,  vi,  523). — At  Manachi 
Meadows  (307),  and  on  the  North  Fork  of  Kern  River,  at  9,000  feet  alti- 
tude (413),  I  c.  p.  131. 

HosACEiA  OBLONGiFOLiA,  Benth.  (PI.  Hartw.  305). — Santa  Barbara 
(289),  I  c.  p.  135. 

HosACKiA  ToBBEYi,  Gray  (Proc.  Am.  Acad,  viii,  625). — In  the  Sien-a 
Nevada,  on  the  North  Fork  of  Kern  River,  at  8,500  feet  altitude  (411),  and 
at  Cuddy's  Ranch,  near  Fort  Tejon  (215),  I.  c.  p.  135. 

HosACKiA  PuBSHiANA,  Bcuth. — Ojai  Creek  Valley  (178),  I  c.  p.  137. 

HosACKiA  GLABEtA,  Torrey  (Bot.  Wilkes  Exp.  274).  (JEf.  scoparia,  Nutt.) — 
Frequent  in  the  Coast  Ranges  of  California ;  Santa  Barbara,  Rothrock  (24) ; 
I  c.  p.  137. 

PsoBALEA  MACBOSTACHYA,  DC. — Throughout  California;  Ojai  Creek 
Valley  (172);  I.  c.  p.  140. 

ROSACE-^. 

Adenostoma  FAScicuLATUM,  Hook.  &  Am.,  I  c.  p.  184. 

Cham^ebatia  foliolosa,  Benth.  (Torr.  PL  Fremontianse,  p.  11,  tab.  vi), 
I  c.  p.  173. 

Cebcocabpus  PABViFOLius,  Nutt. — Fort  Tejon  (196),  where,  with  a  scrub 
oak  and  Ceanothus  spinosus,  it  forms  the  densest  of  chapaiTal,*  I  c.  p.  174. 

•The  use  of  the  term  chaparral  should  strictly  be  confined  to  thickets  or  "i)lantation3"  of  ever- 
green oaks.  Common  usage  in  California  and  along  our  Mexican  border  connects  it  with  almost  any 
dense  Ihicket  of  a  low,  shnibby  growth. 
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Cercocarpus  ledifolius,  Nutt. — Southern  Sierras  (330),  I.  c.  p.  174. 
"  Mountain  Mahogany." 

PoTENTiLLA  GLANDULOSA,  Liudl.,  var.  Nevadensis,  Watson. — Kern- 
River,  at  9,850  feet  altitude  (376),  I  c.  p.  178. 

PoTENTiLLA  QBACiLis,  Dougl.,  var.  RIGID  A,  Watson. — ^lu  my  specimens, 
from  head  of  Peru  Creek,  the  leaflets  are  from  1^-2^  long  (243);  I  c.  p.  179. 

PoTENTiLLA  Wheeleri,  Watson  (Proc.  Am.  Acad,  xi,  p.  148). — South- 
em  Sierra  Nevada,  on  Mount  Olanche,  at  8,200  feet  altitude ;  I  c.  p.  179. — 
Plate  III,  B.  Plant  about  natural  size.  Fig  4.  Flower,  seen  from  above ; 
6,  seen  from  beneath ;  6,  vertical  section  of  flower ;  all  enlarged  about  8 
diameters.     Fig.  7.  A  single  pistil. 

HoRKELiA  Cauforkica,  Ch.  &  Sch. — Santa  Barbara  (21,  IS),  Z.  c.  p.  181. 

Horkelia  purpurascens,  Watson  (Proc.  Am.  Acad,  xi,  p,  148). — "Col- 
lected by  Dr.  J.  T.  Rothrock  on  the  headwaters  of  Kern  Eiver,  at  9,000 
feet  altitude.  An  unmistakable  Horkelia,  but  like  H.  tridentataj  inter- 
mediate between  the  typical  species  and  those  of  Ivesta^  leaving  it  almost 
impossible  to  preserve  the  latter  genus  distinct  Specimens  of  H.  tridentata 
have  recently  been  found  with  decidedly  deltoid  filaments,  showing  that 
this  character  may  fail  even  to  be  specific."  To  the  above  remarks  I  can 
only  add  that  in  a  flower  of  H.  purpurascens  I  have  found  the  distinction 
between  the  subulate  and  filiform  filaments  to  fail,  as  ail  were  between  subu- 
late and  deltoid,  except  two,  which  were  rather  deltoid,  thus  destroying  the 
shape  of  the  filaments  entirely  as  a  specific  character.  The  varying  num- 
ber of  carpels  in  both  genera  is  another  fact  indicating  still  further  the 
necessity  of  uniting  Ivesia  to  this  genus.  I  imagine  that  most  American 
botanists  will  continue  to  keep  up  the  distinction  between  this  genus  and 
PotentUlay  whatever  may  become  of  Ivesia,  I  c.  p.  182. — Plate  III,  A. 
Plant  natural  size.  Fig.  1.  Unopened  flower-bud ;  2,  expanded  flower ;  3, 
petals  of  flower  removed  and  calyx  laid  open  to  show  the  character  and 
insertion  of  the  stamens ;  all  enlarged  about  6  diameters. 

Ivesia  santalinoides.  Gray  (Proc.  Am.  Acad,  vi,  531,  and  vii,  339). — 
Mount  Piflos,  at  8,500  feet  altitude,  I  c.  p.  183. 

Rosa  Californica,  Ch.  &  Schl. — Santa  Barbara,  and  to  an  elevation 
of  5,100  feet  in  the  Coast  Range  (22,  228,  23),  I.  c.  p.  187. 
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Heteromeles  abbutitolia,  J.  Roem.  (Photinia  arbutifolia^  T.  &  G.  Fl. 
1,  p.  473.) — ^Tree  as  seen  by  me  at  Santa  Barbara  12-20°  high.  Called  by 
some  of  the  natives  "California  Laurel";  I.  c.  p.  188. 

SAXIFRAGES. 

BoTEiKiA  occiDENTALis,  T.  &  G. — Bartlett's  Caflon,  Santa  Barbara 
(118),  ?.  ap.  196. 

RiBES  Menziesii,  Pursh— Santa  Barbara  (116),  I  c.  p.  204. 
RiBES  ceeeum,  Dougl.  (267),  I  c.  p.  207. 

CRASSULACES. 

Cotyledon  laxa,  BentL  &  Hook. — Bartlett^s  Canon,  near  Santa  Bar- 
bara, I.  c.  p.  212. 

LYTHRARIES. 

Lytheum  alatum,  Pursh,  var.  linearifolium.  Gray. — Fort  Tejon  (191), 
I  c.  p.  214. 

ONAGRARIES. 

Epilobiuu  obcordatum.  Gray  (Proc.  Amer.  Acad,  vi,  532). — Sierras  at 
11,000  to  13,000  feet  altitude  (400) ;  I  c.  p.  218. 

Efilobium  coloratum,  Muhl.  (143,  217),  Z.  c.  p.  219. 

Epilobium  origakifolium.  Lam.  (JE.  alpinumj  K,  var.  majtis,  Wahl,  of 
Gray's  Manual.) — Headwaters  of  Kern  River  (361),  I.  c.  p.  219. 

Epilobium  paniculatum,  Nutt. — Head  of  Pei-u  Creek,  at  5,100  feet 
altitude  (242),  I.  c.  p.  220. 

Gayofhttum  diffusum,  T.  &  G.,  (225,  346),  I  c.  p.  221. 

Zauschneria  Californica,  Presl. — Common  in  California,  I  c.  p.  218. 

Clarkia  elegans,  Lindl. — Santa  Barbara  (L-i),  I.  c.  p  232. 

CEnothera  biennis,  L.,  var.  qrandiflora,  Lindl. — ^Walker's  Basin,  at 
3,440  feet  altitude  (295),  l  c.  p.  223. 

(Enothera  Californica,  Watson,  Fl.  Cal. — Weldon  (425),  I  c.  p.  223. 

(Enothera  cheiranthifolia,  Hornem.,  var.  euFFRUTicosA,  Watson. — 
Santa  Barbara  (18),  I  c.  p.  225. 

(Enothera  bistorta,  Nutt,  varJ  Veitchiana,  Hook. — Plains  about 
Fort  Tejon.     W.  L.  Kennedy.     L  c.  p.  225. 
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CEnothera  micrantha^  Homem. — Santa  Barbara,  I.  c.  p.  226. 
BoiSDUVALiA  DENSiFLOBA,  Watson. — Head  of  Peru  Creek,  at  5,100 
feet  altitude  (235),  I  c.  p.  233. 

LOASE^. 

Mentzelia  gracilenta,  T.  &  G. — Head  of  Peru  Creek,  at  5,100  feet 
altitude  (15,  222),  I  c.  p.  236. 

Mentzelia  l-evicaulis,  T.  &  G. — ^Walker's  Basin,  at  an  altitude  of 
3,440  feet  (281),  I  c.  p.  237. 

DATTSCE^. 

Datisca  glomerata,  Benth.  &  Hook.- — Ojai  Creek  (174),  I.  c.  p.  242. 

CACTEiE. 

Opuntia  Engelmanni,  Salm,  var.?  littoralis,  Engeloi.  Fl.  Cal.  1,  p. 

248.— Erect,  spreading  (2-4  feet  high),  with  large  oval  joints  (6-12  inches 

long),  bearing  rather  distant  branches  with  a  few  rather  slender,  spiny,  large, 

yellow  flowers,  and  large,  obovate,  juicy,  purple  fruit,  with  very  numerous 

small  seeds. — Santa  Cruz  Island  (10),  and  along  the  coast  of  Southern 

California. 

FICOIDE^. 

Mesembryanthemum  CRYSTALLiNUM,  L. — Islauds  and  seashore  near 
Santa  Barbara  (8),  I.  c.  p.  251. 

UMBELLIFER^. 

Carum  Gairdneri,  Benth.  &  Hook. — Southern  Sierras,  at  7,500- 
10,000  feet  altitude  (32,  370,  384),  I  c.  p.  259. 

Berula  angustifolia,  Koch.— -San  Luis  Valley,  Colorado,  in  hot 
springs  the  temperature  of  which  is  80°  Fahrenheit,  and  in  spring  water 
at  Fort  Tejon,  CaUfomia,  where  the  water  has  a  temperature  of  62°  Fah- 
renheit. In  neither  of  these  locations  was  there  much  of  a  yearly  varia- 
tion in  temperature  of  the  water,  yet  in  one  instance,  as  in  the  other,  the 
plant  grew  luxuriantly;  the  diflPerence  in  temperature  of  the  water  at  the 
two  places  being  18°  Fahrenheit  (732,  262);  I  c.  p.  260.  See  page  133  of 
this  volume. 
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CEnanthe  Califobnica,  "Watson  (Proc.  Amer.  Acad,  xi,  139). — Santa 
Barbara  (29,  30,  31),  I.  c.  p.  264 

Angelica  lineaeiloba,  Gray. — South  Fork  of  Kern  River,  at  9,800 
feet  altitude  (386),  I.  c.  p.  266. 

CAPRIFOLIACEiE. 

Sambucus  glauca,  Nutt. — Santa  Barbara.  From  the  odor  of  the 
bruised  leaves  and  flowers,  a  much  more  appropriate  name  would  have 
heen /(Btidissima  (1),  I  c.  p.  278. 

LoNiCEBA  INVOLUCBATA,  Banks. — Santa  Barbara  (109),  I  c.  p.  280. 

COMPOSITE. 

EuPATOEiUM  occiDENTALE,  Hook.— Olanche  Mountain,  at  9,500  feet 
altitude  (360),  I  c.  p.  299. 

GUTIEBEEZIA  EUTHAMI-ffi,  T.  &  G.,  (181),  I.  C.  p.  302. 

Gbindelia  bobusta,  Nutt. — Santa  Barbara  (84) ;  common  near  the  sea- 
shore.' Of  late,  this  plant  has  been  put  forward  prominently  among  new 
remedies.  I  imagine  it  will  ere  long  share  the  fate  of  some  other  like- 
vaunted  remedial  agents.  ^  Si  vulgus  vult  decipi,  decipiatur,'  Dr.  Darling- 
ton once  wrote  of  another  doubtful  remedy;  I.  c.  p.  304. 

Chbysopsis  sessiliploea,  Nutt. — Fort  Tejon  (197,  272).  See  Fl.  Gal. 
vol.  1,  p.  309. 

Aplopappus  Bloomebi,  Gray. — Olanche  Mountain,  at  10,000  feet,  I  c. 
p.  313. 

Bigelovia,  near  to  Parryi,  with  scales  of  the  involucre  more  attenuated 
at  the  tips,  and  leaves  longer. — Mount  Olanche,  at  10,000  feet  altitude  (356). 

Bigelovia  Douglasii,  Gray,  var.  sebeulata.  Gray,  Fl.  Gal.  1,  318. — 
Manachi  Meadows  at  8,250  feet,  and  Mount  Pifios  at  8,500  feet  (366,  211). 

The  var.  toetifolia.  Gray,  FL  Gal.,  is  from  Mount  Pinos,  at  8,600  feet 
(268). 

Bigelovia  geaveolens.  Gray,  I  c.  317. — Walker's  Basin,  3,440  feet 
(428). 

Bigelovia  geaveolens,  Gray,  var.  glabeata.  Gray,  Fl.  Gal.  1,  519, 
near  Fort  Tejon,  at  5,100  feet  (271),  and  var.  albicaulis.  Gray,  nearly, 
from  Mount  Pinos,  at  7,900  feet  (265). 
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SoLiDAGO  Californica,  Nutt — Santa  Barbara  (105). 

SoLiDAGo  Californica,  Nutt.,  var.  Nevadensis,  Gray. — Walker's  Basin 
at  3,440  feet  (279),  I  c.  319. 

Solidago  Guiradonis,  Gray  (Proc.  Am.  Acad,  vi,  543). — ^Fort  Tejon, 
3,150  feet  (193);  Cuddy's  Ranch  (near  Tejon),  at  5,160  feet  (254);  Walker's 
Basin,  at  3,440  feet  (290),  Fl.  Cal.  1,  319.  My  specimens  appear  to  have 
rather  broader  and  more  obtuse  scales  to  the  involucre  than  usual. 

Solidago  elongata,  Nutt. — Soda  Spring,  North. Fork  of  Kern  River, 
at  6,900  feet  altitude  (418),  I  c.  319. 

Solidago  occidentalis,  Nutt. — South  Fork  of  Kern  River,  at  6,000 
feet  altitude,  I.  c,  318. 

Lessingia  nana,  Gray. — Walker's  Basin,  at  3,440  feet.  It  was  about 
the  only  plant  remaining  on  the  ground  over  which  sheep  had  been  driven 
so  frequently  as  to  destroy  all  other  vegetation,  I.  c.  307. 

Lessingia  eamulosa.  Gray,  var.  tenuis,  Gray. — Head  of  Peru  Creek, 
at  5,100  feet,  I  c.  307. 

Corethrogyne  pilaginifolia,  Nutt,  var.  tomentella.  Gray. — Cuddy's 
Ranch,  near  Fort  Tejon,  at  5,150  feet  altitude,  I  c.  320. 

Aster  canescens,  Pursh.  (Machceranthera  canescens,  Gray.) — Olanche 
Mountain,  at  10,000  feet  altitude  (359),  I  c.  322. 

Aster  Menziesii,  Lindl. — Head  of  Peru  Creek,  at  5,100  feet  (239),  /. 
c.  323. 

Aster  iESTivus,  Ait.  (?) — Two  forms  (396)  from  Southern  Sierras,  at 
2,000  feet  altitude,  and  (283,  more  luxuriant)  from  Walker's  Basin,  at  3,440 
feet,  have  been  doubtfully  placed  here  by  Dr.  Gray.     ?.  c.  614. 

Aster  adscendens,  Lindl.  ? — Soda  Spring,  North  Fork  of  Kern  River, 
at  6,900  feet  (417),  I  c.  324. 

Aster  Andersonii,  Gray. — Mount  Whitney,  at  12,000  feet  altitude,  /. 
c.  325. 

Aster  pulchellus,  D.  C.  Eaton. — Appears  to  me  by  its  broader  and 
thicker  leaves  to  be  distinct  from  the  above  (A.  Andersonii^  Gray).  Though, 
as  already  intimated  by  Dr.  Gray,  in  Fl.  Cal.  1,  325,  it  is  very  near  it 
Southern  Sierras,  in  wet  meadows,  at  8,200  feet  (321). 

Erigeron  foliosum,  Nutt.,  var.  stenophyllum,  Gray. — Santa  Barbara 
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(98) ;  also  another  from  near  this,  but  with  wider  leaves,  from  Bartlett's 
CaiiOD,  12  miles  north  from  Santa  Barbara  (138),  I  c.  330. 

Baccharis  Douglasii,  DC. — ^Near  Hot  Springs,  Kern  Co.  (296),  Fl. 
CaL  1,  333. 

Tessabia  borealis,  T.  &  G. — Santa  Clara  Valley  (184),  I  c.  334. 

Gnaphaliuu  palustre,  Nutt — Santa  Barbara,  I  c.  342. 

IvA  AXILLARIS,  Pursh. — Cuddy's  Ranch,  near  Fort  Tejon,  at  5,150  feet 
altitude  (256),  I  c.  343. 

ViGUiERA  RETICULATA,  Watson. — Telescopo  Mountain,  I  c  354. 

Helianthus  petiolaris,  Nutt. — Head  of  Peru  Creek,  I  c.  353. 

Helianthus  Californicus,  DC. — Fort  Tejon,  I.  c.  353. 

Encelia  Calipornica,  Nutt — Santa  Barbara  (82),  I  c.  351. 

Madia  elegans,  Don. — Walker's  Basin,  at  3,440  feet  altitude  (293), 

Hemizonia  ramosissima,  Benth. — Santa  Barbara  (38,  100),  and  Santa 
Clara  Valley  (176),  I  c.  362. 

Hemizonia  pungens,  T.  &  G. — Santa  Barbara  (81),  I  c.  363. 

Hemizonia  Wheeleri,  Gray. — Southern  Sierras,  at  8,200  feet  altitude 
(306),  lc.61 7. — Plate  X.  Natural  size.  Fig  1.  Vertical  section  through  flower, 
showing  ray-  and  disk-flowers  in  place  on  the  convex  receptacle.  Fig.  2. 
Ray-flower,  with  its  achenium  enfolded  by  the  scale  of  involucre.  Fig.  3. 
ChaflP  of  disk.  Fig.  4.  Disk-flower,  with  abortive  ovary.  Fig.  5.  Top  view  of 
the  receptacle  and  scales  of  the  involucre.  Fig.  6.  Scale  of  involucre,  enfold- 
ing ray-achenium.     Fig.  7.  Ray-achenium.     All  enlarged  about  8  diameters. 

Lagophylla  ramosissima,  Nutt. — Fort  Tejon,  at  3,150  feet  altitude 
(194),  /.  c.  367. 

Jaumea  carnosa.  Gray. — Santa  Barbara,  salt-marshes  near  the  coast, 
I.  c.  372. 

Venegasia  carpesioides,  DC. — Bartlett's  Canon,  near  Santa  Barbai-a 
(142),  I.  c.  372. 

HuLSEA  ALGIDA,  Gray. — Mount  Whitney,  at  13,700  feet  altitude  (387), 
L  c,  386. 

Cn-fiNACTis  Douglasii,  Hook.  &  Am. — Mount  Olanche,  at  9,400  feet 
altitude,  I.  c.  391. 
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Bahia  confeetiflora,  DC. — Santa  Barbara  (37),  I.  c.  380. 

Helenium  Bigelovii,  Gray. — Soda  Spring,  North  Fork  of  Kern  River, 
at  8,500  feet  (414),  I  c.  393. 

Achillea  Millefolium,  L. — Head  of  Peru  Creek,  I.  c.  400. 

Tanacetum  canum,  D.  C.  Eaton. — Olanche  Mountain,  at  10,000  feet 
altitude.  Hitherto  only  found  on  the  East  Humboldt  Mountains,  Nevada; 
/.  c.  617. 

Artemisia  Rothrockii,  Gray. — Manachi  Meadows,  8,200  feet  (298). 
The  common  sage-brush  of  the  region.  A  well-marked  species  of  the  sec- 
tion Seriphidium,  Besser,  I.  c.  618. — Plate  XIII.  Natural  size.  Fig.  1. 
Head  of  flowers,  magnified  about  8  diameters.  Fig.  2.  Vertical  section 
through  head  of  flowers,  enlarged  about  8  diameters.  Fig.  3.  A  single 
flower,  enlarged  about  10  diameters.  Fig.  4.  Style  with  stigmas,  enlarged 
about  12  diameters. 

Artemisia  Ludoviciana,  Nutt. — Foot  of  Mount  Olanche,  at  9,400  feet 
altitude  (338),  a  variety  with  large  leaves,  the  lower  ones  pinnatifid,  and 
the  upper  ones  entire ;  heads  large ;  I.  c.  404. 

Arnica  folios  a,  Nutt. — ^North  Fork  of  Kern  River,  at  12,000  feet  alti- 
tude (399),  I.  c.  416. 

Senecio  triangularis.  Hook. — Mounts  Olanche  and  Whitney,  from 
9,800  to  12,000  feet,  I  c.  414. 

Senecio  aureus,  L.,  var..  Gray,  verging  toward  S.  canus. — South  Fork 
of  Kern  River,  at  10,200  feet,  on  the  mountains. 

Senecio  Douglasii,  DC. — ^Francisquito  Pass  (180,  181),  Lc.  411. 

Senecio  Clarkianus,  Gray. — Mountains  back  of  Soda  Spring,  on  North 
Fork  of  Kern  River,  at  8,500  feet  altitude  (408),  I  c.  412 ;  a  well-marked 
and  striking  species. 

Senecio  Fremontii,  T.  &  G.,  var.  occidentalis,  Gray,  I  c.  618. — I 
can  hardly  help  thinking  we  have  in  this  a  distinct  species. — Mount  Whit- 
ney, at  12,000  feet,  and  mountains  along  South  Fork  of  Kern  River,  at 
9,800  feet  and  upward,  always  growing  on  the  most  rocky  and  exposed 
places.     (388,  380,  349.) 

Tetradymia  canesoens,  DC. — ^Manachi  Meadows,  8,200  feet  altitude 
(325),  I  c.  408. 
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Tetradymia  8QUAMATA,  var.  Bbeweri,  Gray. — Fort  Tejon,  5,100  feet 
(276),  I  c.  408. 

Cnicus  0CCIDENTALI8,  Gray — ^Near  Fort  Tejon,  at  5,100  feet  (275), 
I  c,  419. 

Cnicus  Andebsonii,  Gray. — Base  of  Mount  Whitney,  at  11,500  feet, 
I  c.  419. 

Centaurea  Melitensis,  Linn. — Los  Angeles  (39),  a  pest,  I.  c.  421. 

HiERACiUM  Breweri,  Gray. — Olanche  Mountain,  at  10,400  feet  altitude 
(329),  I  c.  440. 

Malacothrix  tenuifolia,  T.  &  G. — Bartlett's  Cafion,  near  Santa  Bar- 
bara (122),  I  c.  434. 

Stephanomeria  -minor,  Nutt. — South  Fork  of  Kern  River,  9,500  feet 
altitude,  I  c.  428. 

Stephanomeria  exigua,  Nutt. — Head  of  Peru  Creek,  at  5,100  feet, 
I  c.  428. 

CAMPANULACE^. 

Palmerella  DEBiLis,  var.  sebrata,  Gray. — Ojai  Creek,  I  c,  619. — 
Plate  XVL  Natural  size.  Fig.  1.  Flower,  enlarged  about  5  diameters. 
Fig.  2.  Corolla,  opened,  showing  the  united  stamens,  two  of  which  have 
anthers  that  are  tipped  with  a  tuft  of  unequal  rigid  bristles,  enlarged 
about  5  diameters.  Fig.  3.  Vertical  section  through  flower,  enlarged  about 
6  diameters.     Fig.  4.  Cross-section  of  ovary,  enlarged  about  6  diameters. 

ERICACE^. 

Arctostaphylos  tomentosa,  Dougl. — Santa  Barbara,  /.  c.  p.  452. 
Arctostaphylos  glauca,  Lindl. — Fort  Tejon,  I.  c.  p.  454. 
Bryanthus  Breweri,  Gray. — Fisherman's  Peak,  at  12,000  feet,  I.  c.  456. 
Sarcodes  sanquinea,  Torr. — Mount   Piiios,  at  8,000  feet,  I.  c.  462.* 


*TbiB  woald  be  the  proper  place  to  cnll  attention  to  that  most  remarkable  plant  described  and 
figared  by  Dr.  Torrey  (Ann.  Lye.  Nat.  Hist.  N.  York,  1864),  Ammobroma  SoxoRiE,  Torr,,  growing  near 
the  npper  end  of  tbe  Gulf  of  California,  and  much  used  by  the  Papago  Indians  as  a  food.  It  is  roasted 
or  dri^f  and,  after  being  gronnd  with  the  mesqnit  beans,  used  as  a  **  pinole."  "  Simply  roasted,  it  has 
somewhat  the  taste  of  a  sweet  potato,  only  far  more  delicate.''  It  is  among  the  desiderata  in  our  collec- 
tions. 
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PRIMULACE^. 

PfiiMDi/A  SUFPRUTE8CENS,  Gray. — Fisherman's  Peak,  at  13,000  feet 
(419),  I  c.  468. 

DoDECATHEON  Meadia,  L.,  var.  ALPiNUM,  Watsoii.  Apparently  a  more 
luxuriant  form,  from  a  lesser  altitude  than  usual.  Head  of  Peru  Creek, 
5,100  feet  (368),  I  c.  467. 

Samolus  Valerandi,  L  ,  var.  Americanus,  Gray. — Santa  Barbara  (52), 
I  c.  470. 

Anagallis  arvensis,  L. — Santa  Barbara,  I  c.  469. 

ASCLEPIADEJC. 

By  Dr.  George  Engelmann. 

AscLEPiAS  EROSA,  Torr.  Bot.  Mex.  Bound.  162.  (A.  leucophyUa^  Engelm. 
Am.  Naturalist,  9,  349  ;  Gray,  Bot.  Calif  1,  476 ;  Syn.  94.)— Fort  Tejon. 

AscLEPiAS  Mexicana,  Cav.  Gray,  Proc.  Am.  Acad.  12,  71;  Syn.  96. 

(A.  fascicularisj  Decaisne  in  DC.  Prod.  8,  469;  Gray,  Bot  Calif.  1,  475.^ — 

Lake  Elizabeth,  Rothrock  (190),  1875.     Very  closely  allied  to  A.  verticiUata; 

the  flowers,  though  a  little  larger  than  in  the  common  forms  of  that  species, 

are  scarcely  to  be  distinguished  from  it.     I  find,  however,  the  top  of  the 

rounded  hoods  more  reflexed,  and  the  horn  comes  from  near  the  base  of  the 

hood,  while  in  verticiUata  it  is  attached  to  the  whole  lower  third  or  half. 

But  A.  Mexicana  is  altogether  a  stouter  plant,  with  spreading,  or  at  last 

recurved,  usually  conduplicate  leaves,  bearing  the  umbels  in  a  terminal 

corymb. 

GENTIANE^. 

By  Dr.  Oeorge  ENasLMANN. 

Gentiana  8ERRATA,  Gunn.  Fl.  Norveg.  10,  var.  holopetala,  Gray,  Fl. 
Calif.  1,  481 ;  Syn  117 — Simple,  or  with  many  simple,  ascending  branches 
from  the  base,  and  long,  naked  peduncles;  lobes  of  the  corolla  entire  or 
with  few  notches. — Southern  Sierras,  Kern  County,  at  10,000  feet  altitude. 
Easily  distinguished  from  G.  simplex.  Gray,  by  the  oval,  rough  ovules  and 
seeds,  while  those  of  the  latter  species  are  lanceolate,  smooth,  and  tailed  at 
both  ends. 
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POLEMONIACEiE. 
By  Prop.  T.  0.  Porter. 

CoLLOMiA  AGGREGATA,  Porter.  (GUia  aggregatUj  Spreng.) — Olanche 
Mountain,  at  10,000  feet  elevation,  September  (358),  I  c.  496. 

GiLiA  DEN8IFL0RA,  Benth. — Mount  Finos,  at  «,000  feet  elevation,  Julj^ 
(204),  I.  c.  491. 

GiLiA  Californica,  Benth. — ^Little  Olanche  Mountain,  at  9,400  feet, 
September  (339),  I  c.  492. 

GiLiA  viRGATA,  Steud. — Head  of  Peru  Creek,  at  5,000  feet  (245),  I.  c. 
495. 

HYDROPHYLLACE^. 

Phacelia  circinata,  Jacq.  f. — South  Fork  of  Kern  River,  at  9,800  feet 
altitude  (336),  Ic.l,  506. 

Phacelia  ramosissima,  Dougl. — Fort  Tejon,  Santa  Barbara  (112,  95), 
I  c.  1,  508. 

Phacelia  grandiflora,  Gray. — Cassitas  Pass,  550  feet  altitude  (165), 
/.  c.  1,  513. 

Nama  Rothrockii,  Gray. — Little  Manachi  Meadows,  5,000-6,000  feet 
altitude,  I.  c.  621.— Plate  XVIII.  Natural  size.  Fig.  1.  Flower.  Fig.  2. 
Corolla,  split  open.  Fig.  3.  Pistil  and  calyx,  all  enlarged  about  4  diame- 
ters. Fig.  4.  Vertical  section  of  pistil.  Fig.  5.  Cross-section  of  ovary,  the 
two  latter  enlarged  about  6  diameters.  Fig.  6.  Mature  seed,  enlarged 
about  5  diameters. 

Eriodictyon  tomentosum,  Benth. — Fort  Tejon,  5,100  feet  altitude, 
(277),  I  c.  518. 

CONVOLVULACEiE. 

Cressa  Cretioa,  L. — Santa  Barbara,  I.  c.  534. 

CuscuTA  SALiNA,  Eugclm. — Santa  Barbara,  on  Frankenia  and  Salsola 
(101). 

24  BOT 
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BORRAGINACE^. 

By  Peof.  T.  C.  Pobteb. 

Heliotropium  Curassavicum,  Linn. — Fort  Tejon,  at  3,150  feet  eleva- 
tion, August  (260),  I  c.  521. 

Amsinckia  spectabilis,  Fisch.  &  Meyer. — Santa  Barbara,  June  (91), 
I  c.  524. 

Eritrichium  muriculatum,  a.  DC.?;  Torr. — Santa  Barbara,  June  (88), 
I.  c.  528. 

SOLANACE^. 

SoLANUM  NIGRUM,  L.,  var.  DouGLASii,  Gray. — Santa  Barbara  (83), 
l.  c.  538. 

SoLANUM  Xanti,  Gray. — ^Bartlett's  Canon,  Santa  Barbara  (131),  I  c.  539. 

NicoTiANA  ATTENUATA,  Torr. — Santa  Clara  Valley  (183)  and  head  of 
Peru  Creek  (244),  at  5,100  feet  elevation,  I.  c.  p.  545. 

NicoTiANA  Clevelandi,  Gray,  Syn.  FI  N.  Am.  vol.  2,  1,  p.  242. — ^A 
small-flowered  form  at  Santa  Barbara. 

SCROPHULARIACE^. 

By  Prop.  T.  0.  Porter. 

ScROPHULARiA  Californica,  Cham. — Bartlett's  Caiion,  Santa  Barbara, 
July,  1875,  Rothrock  (118),  I  c.  552. 

Pentstemon  Menziesii,  Hook. — Olanche  Mountain,  at  10,400  feet  ele- 
vation, September,  1875,  Rothrock  (50,  332),  I  c.  566. 

Pentstemon  cordifolius,  Benth. — Bartlett's  Caiion,  Santa  Barbara, 
July,  1875,  Rothrock  (130),  I  c.  557. 

Pentstemon  Rothrockii,  Gray  (Syn.  Fl.  N.  Am.  vol.  2,  1,  261). — 
Little  Olanche  Mountain,  Kern  River,  at  10,400  feet  elevation,  September, 
1875,  Rothrock  (341). 

Pentstemon  confertus,  Dough,  var.  ceruleo-purpureus.  Gray. — 
Kern  River,  at  9,850  feet  elevation,  and  Olanche  Mountain,  at  10,400  feet 
elevation,  September,  1875,  Rothrock  (379,  332).     Fl.  Cal.  560. 
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Penistemon  B(£Zli,  Kegel. — Olanche  Mountain,  at  10,000  feet  eleva- 
tion, September,  1875,  W.  L.  Kennedy  (317),  I  c.  561. 

MiMULUS  LEPTALEUS,  Gray. — Kem  River,  at  9,850  feet  elevation,  Sep- 
tember, 1875,  Rothrock  (378),  I  c.  564. 

MiMULUS  GLUTINOSUS,  Wendland. — Santa  Barbara,  July,  1875,  Roth- 
rock (11,  12),  I  c.  565. 

MiMULUS  CAEDiNALis,  Dougl. — Bartlett's  Canon,  Santa  Barbara,  July, 
1875,  Rothrock  (156),  I  c.  566. 

MiMULUS  LUTEUS,  Linn.— Santa  Barbara,  June,  1875,  Rothrock  (53), 
/.  c.  567. 

MiMULUS  LUTEUS,  L.,  var.  alpinus,  Gray. — South  Fork  of  Kem  River, 
at  8,200  feet  elevation,  September,  1875,  Rothrock  (312). 

MiMULUS  LUTEUS,  L.,  vai'.  DEPAUPERATUS,  Gray. — ^North  Fork  of  Kern 
River,  at  8,500  feet  elevation,  September,  1875,  Rothrock  (409). 

MiMULUS  EUBELLUS,  Gray. — Soda  Spring,  Kern  River,  October,  1875, 
Rothrock  (410),  I  c.  568. 

MiMULUS  FLOBIBUNDUS,  Dougl. — Head  of  Peru  Creek,  at  5, 1 00  feet 
elevation,  August,  1875,  Rothrock  (232),  I  c.  569. 

MiMULUS  PRIMUL0IDE8,  Bouth. — Mount  Whitney,  at  10,000  feet  eleva- 
tion, September,  1875,  Rothrock  (393),  I  c.569. 

•      

Castilleia  apfinis,  Hook.  &  Am. — Fort  Tejon,  at  3,150  feet  elevation, 
July,  1875,  Rothrock  (194),  I  c.  573. 

Castilleia  minor,  Gray. — Head  of  Peru  Creek,  at  5,100  feet  eleva- 
tion, August,  1875,  Rothrock  (236),  I.  c.  573. 

Castilleia  parviflora,  Bongard. — Olanche  Mountain,  at  10,000  feet 
elevation,  September,  1875,  Rothrock  (333),  I  c.  574. 

Castilleia  miniata,  Dougl. — Mount  Whitney,  September,  1875,  Roth- 
rock (49),  I  c.  574. 

CoRDYLANTHUS  FiLiFOLius,  Nutt.,  var.  BREViBRACTEATUS,  Gray. — Soda 
Spring,  Kem  County,  at  8,500  feet  elevation,  September,  1875,  Rothrock 
(422),  I  c.  581. 

VERBENACEiE. 
Verbena  bracteosa,  Michx. — Santa  Barbara  (92),  Fl.  Cal.  1,  609. 
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LABIATE 
By  Prop.  T.  C.  Porter. 

Mentha  Canadensis,  Linn. — Walker's  Basin,  at  3,440  feet  elevation, 
September,  1875,  Rothrock  (282),  I.  c,  591. 

MoNARDELLA  viLLOSA,  BentL — Kern  River,  at  10,000  feet  elevation, 
September,  1875,  Rothrock  (316),  I  c.593. 

MoNARDELLA  VILLOSA,  var.  GLABELLA,  Gray. — Mount  Whitney,  Sep- 
tember, 1875,  Rothrock  (42),  I  c.  593. 

MoNARDELLA  0D0RATIS8IMA,  Benth. — Mount  Pifios,  at  7,000  feet  eleva- 
tion, July,  1875,  Rotlirock  (207),  I  c.  594. 

MoNARDELLA  LANCEOLATA,  Gray.— Ojai  Creek  Valley,  July,  1875, 
Rothrock  (175),  I  c.  594. 

MiCROMERLA.  DouGLASii,  Benth, — Cassitas  Pass,  at  525  feet  elevation, 
July,  1875,  Rothrock  (166),  I  c.  595. 

Sphacele  calycina,  Benth. — Bartletfs  Cafion,  Santa  Barbara,  July, 
1875,  Rothrock  (136),  I  c.  598. 

Salvia  CoLUMBARiiE,  Benth. — Cuddy's  Ranch,  near  Fort  Tejon,  July, 
1875,  Rothrock  (203),  I  c.  599.     "Chia." 

AuDiBERTiA  GRANDiFLORA,  Benth. — Bartlctt's  Canon,  Santa  Barbara, 
July,  1875,  Rothrock  (137),  I.  c.  600. 

AuDiBEBTiA  NiVEA,  Bcuth. — Santa  Barbara,  July,  1875,  Rotlirock  (4), 
I.  c.  601. 

Stachys  ajugoides,  Benth. — Santa  Barbara,    July,   1875,    Rothrock 

(157),  I  c.  605. 

Stachys  ALBENS,  Gray. — Head  of  Santa  Clara  Valley,   July,    1875, 

Rothrock  (182),  I  c.  605. 

Stachys  bullata,    Benth. — Santa    Barbara,    June,    1875,   Rothrock 

(87),  I.  c.  606. 

POLYGONACEiE. 

By  Prop.  T.  O.  Porter. 

Eriogonum  stellatum,  Benth.  (E.  polyanthmuj  Benth.) — Cuddy's 
Ranch,  near  Fort  Tejon,  July,  1875,  Rothrock  (199). 

Eriogonum  ovalifolium,  Nutt. — Mount  Whitney,  at  12,000  feet  eleva- 
tion, September,  1875,  Rothrock  (390). 
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Eriogonum  Kennedyi,  Porter  (Watson,  Proc.  Am.  Acad.  12,  p.  263). — 
Mount  Pinos,  1876,  W.  L.  Kennedy. 

Eeiogonum  nudum,  DougL,  var  pauciflorum,  Watson. — Head  of  Peru 
Creek,  at  5,160  feet  elevation,  August,  1875,  Rothrock  (220). 

Eriogonum  fasciculatum,  Benth. — Bartlett's  Canon,  Santa  Barbara, 
June,  1875  (123),  and  Camillas  Ranch,  at  525  feet  elevation,  July,  1875, 
Rothrock  (179). 

Eriogonum  fasciculatum,  Benth.,  var.  polifolium.  Gray. — Cuddy's 
Ranch,  near  Fort  Tejon,  at  5,150  feet  elevation,  August,  1875,  Rothrock 
(202). 

Eriogonum  Baileyi,  Watson  (Proc.  Am.  Acad.  10,  p.  348). — Head  of 
Peru  Creek,  at  5,150  feet  elevation,  July,  1875,  Rothrock  (219). 

Eriogonum  Wrightii,  Torr. — Reduced  forms.  Mount  Pinos,  July  and 
August,  1875,  Rothrock  (210,  269). 

Eriogonum  virgatum,  Benth.— Fort  Tejon,  at  3,150  feet  elevation, 
August,  1875,  Rothrock  (259). 

Eriogonum  spergulinum.  Gray. — Olanche  Mountain,  at  9,400  feet 
elevation,  July,  1875,  Rothrock  (331). 

Chorizanthe  membranacea,  Benth. — Kern  County,  1876,  W.  L. 
Kennedy. 

Chorizanthe  staticoides,  Benth. — Cassitas  Pass,  at  550  feet  elevation, 
July,  1875,  Rothrock  (168). 

Chorizanthe  Wheeleri.  Watson  (Proc.  Am.  Acad.  12,  p.  272).— Santa 
Barbara,  July,  1875,  Rothrock  (62). 

Chorizanthe  Thurberi,  Gray.  {Centrostegia,  Gray,  in  DC.  Prod.  14, 
p.  27.) — Cuddy's  Ranch,  near  Fort  Tejon,  at  5,150  feet  elevation,  August, 
1875,  Rothrock  (273). 

Rumex  conglomeratus,  Murray. — Santa  Barbara,  July,  1875,  Roth- 
rock (64).     Introduced. 

Polygonum  aviculare,  Linn. — California,  July,  1875,  Rothrock  (63). 

CHENOPODIACEiE. 

Chenopodium  album,  L. — Over  the  State. 

Salicornia  ambigua,  Michx. — Santa  Barbara,  in  the  salt-marshes. 
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URTICE^. 
Urtica  holosebicea,  Nutt. — Santa  Barbara  (162). 

SALICACE^. 

Salix  laevigata,  Bebb,  var.  angustifolia?  (F1.  Cal.  ined.). — Lake 
Elizabeth,  July,  3,170  feet  altitude.  Fertile  aments  too  old  for  satisfactory 
determination. 

Salix  qlauca,  L.  (Watson,  vol.  v.  King's  Rep.  p.  325.) — Base  of 
Mount  Whitney,  11,500  feet  altitude  (406). 

EUPHORBIACE^. 
By  Db.  Geobge  Engelmann. 

Cboton  Califobntcus,  MiilL,  var.  majoe,  Watson,  Fl.  Cal.  vol.  2,  ined. 
{Hendecandra  procumhenSy  Eschsch.) — Erect,  stouter  than  the  type  of  the 
species;  leaves  oval-oblong,  2'  long,  on  petioles  6"  long.  Sandy  coast  at 
Santa  Barbara  (113).     Previously  found  by  Nuttall. 

Ebemocabpus  setigebus,  Benth.  Bot.  Sulph.  53,  tab.  26;  DC.  Prod. 
15,  pars.  2,  708. — Sandy  seashore  of  Southern  California,  Rothrock,  at 
Santa  Barbara. 

EuPHOBBiA  (Anisophyllum)  albomabginata,  Torr.  &  Gray  in  Pacif.  R. 

R  Rep.  2,  174,  Bot.  Mex.  Bound.  186;  Boissier  in  DC.  Prod.  15,  2,  30.— 

Fort  Tejon  (274). 

CUPULIFER^. 

By  Db.  Geobge  Engelmann. 

Quebcus  lobata,  Nde. — Fort  Tejon,  at  over  3,000  feet  altitude  (198). 

QuEBCUS  DUMOSA,  Nutt.,  Engelm.  Trans.  St.  Louis  Acad.  3,  382  and 
393. — Francisquita  Cation,  at  2,100  feet  altitude.  A  form  with  large,  sessile 
acorns;  cups  with  small,  brown,  downy  scales,  only  slightly  tumid  at  base. 

QuKBCUs  chbysolepis,  Liebm. — ^The  specimen  collected  at  Fort  Tejon 
is  from  a  large  tree,  with  large  acorns,  in  thickly  fulvous-tomentose  cups, 
but  with  small  (1'  long)  entire  leaves. 

Quebcus  agbifolia,  N^e. — ^A  large  tree  common  about  Santa  Barbara 
(163,  164). 

Quebcus  Sonomensis,  Benth. — On  Mount  Pifios  (205). 
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Castanea  CHKYSOLEPiSy  Hook.— A  shrub  4^  high.  On  Olanche  Mount- 
ain, at  from  8-10,000  feet  altitude  (344). 

LORANTHACE^. 
By  Db.  Geobge  ENaELScAim. 

Akceuthobium  occidektale,  Engehn.,  in  Brewer  &  Watson's  Fl.  Cal. 
vol.  2,  ined.— On  Pirnis  Sabiana  in  Walker's  Basin,  Rothrock  (429),  in  1875. 
Dr.  Rothrock  gives  quite  a  graphic  account  of  the  shower  of  seeds  expelled 
from  the  berries  to  the  distance  of  ten  feet,  when  on  November  12th  he 
shook  a  limb  on  which  the  parasite  grew.  Also  collected  on  Mount  Piiios, 
on  a  form  of  Pintus  ponderosa. 

SAURURE^. 

Anemopsis  Califobniga,  Hook. — Santa  Barbara  (3). 

CONIFERS. 
By  De.  Geoege  Engelmann. 

PiNUS  M0N0PHYLL08,  Torr.  &  Fremont.— Common  at  middle  altitudes. 

PiNUS  Balpoueiana,  Murr.,  var.— Was  found  on  Mount  Whitney  (404). 
By  its  leaves  in  fives,  with  loose,  deciduous  sheaths,  entire  margins,  and 
peripheral  (generally  2  dorsal)  ducts,  this  species  is  closely  allied  to  P. 
flexUiSy  and  still  more  to  the  Cenibroides,  but  the  small,  large-winged  seeds 
distinguish  it  from  them.  The  smoothness  of  the  leaf-edges  is  a  feature 
peculiar  to  a  geographical  group  of  Pines,  otherwise  pretty  distinct;  we 
find  it  always  accompanied  by  deciduous  sheaths,  but  many  other  species 
with  deciduous  sheaths  have  serrulate  leaves. 

PiNUS  Sabiniana,  Dougl. — ^Walker's  Basin,  at  3,300  feet  altitude. 

JuNiPEBUS  Califobniga,  Carr. — A  large  shrul^  or  small  tree  with  thick 
branchlets;  leaves  mostly  in  threes,  with  minutely  fringed  edges;  berries 
mostly  oval,  5-6''  long,  glaucous-reddish,  dry  and  sweetish,  with  one  or 
sometimes  two  large  seeds;  cotyledons  about  5. — Conif  58;  Engelm.  Junip. 
588.  Kern  River,  at  9,800  feet  altitude,  Rothrock  (337),  1875.  The 
specimen  is  a  small  leaf-branch  only,  without  fruit,  so  that  the  name  may  be 
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doubtful.  I  have  never  seen  it  from  such  high  altitudes,  which  are  gener- 
ally occupied  by  Juniperus  occidentalis.  The  species  is  distinguished  from 
every  other  Jtmiperns  by  the  larger  number  of  cotyledons,  the  others  having 
only  two. 

LiBOCEDRUS  DECURRENS,  Ton\ — North  Fork  of  Kern  River  (423). 

ORCHIDE^. 
Epipactis  gigantea,  DougL — Bartlett's  Caiion,  Santa  Barbara  (117). 

JUNCE^. 
By  De.  George  Engelmann. 

JuNCUS  ACUTUS,  Linn.,  var.  sph^rocarpus,  Engelm. — Near  the  sea- 
coast,  Santa  Barbara  (102), — Mr.  Watson  has  directed  attention  to  the  fact 
that  this  form  has  a  more  elongated,  stricter  panicle,  with  smaller,  sub- 
globose  capsules,  and  seeds  with  shorter  appendages.  I  find  the  same  in 
the  South  American  specimens,  and  in  those  of  Cape  of  Good  Hope.  The 
name  of  J.  macrocarpus^  which  Nees  has  given  to  this  latter,  would  not  be 
appropriate  for  this  form,  as  the  capsules  are  actually  smaller  than  in  the 
Mediterranean  plant.  I  cannot  consider  these  slight  diflferences  as  of  specific 
value,  as  we  find  the  like  in  several  other  species  of  this  genus. 

JuNCDB  DUBius,  Eugclm.  Juuc.  459. — ^Walker's  Basin,  at  3,300  feet 
(287). 

LILIACE^. 
Yucca  Whipplei,  Torr. — Santa  Barbara  (135). 

CYPERACEiE. 

Eleocharis  palustris,  R  Br. — Santa  Barbara  (58). 

Eleocharis  acicularis,  R.  Br. — Santa  Barbara  (80). 

SciRPUS  VALiDUS,  Vahl. — Santa  Barbara  (57).  Walker's  Basin,  at  3,440 
feet  (286).  This  is  the  well-known  Tule  of  California,  forming  dense 
masses  along  lake  and  river  shores,  from  4  to  10°  high. 

SciRPUS  MiCROCARPUS,  Presl. — Santa  Barbara  ()50). 
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SciKPDS  MABiTiMUS,  L. — Santa  Barbara  (104). 

FiMBBiSTYLis  THEBMALis,  Watsoii. — Hot  Springs,  near  Kernville, 
growing  in  water  at  128°  Fahr.  Specimens  frequently  found  with  as  many 
as  seven  spikes  in  an  umbel  (303). 

Cabex  vulgaris,  Fries,  var.  hypebbobea,  Boott.  ((7.  hyperborean 
Drej.) — 4-8'  high,  scabrous  above  and  sharply  angled;  leaves  3''  wide, 
erect,  shorter  than  the  culm.  Male  spikes  1-2 ;  female  spikes  3,  the  lowest 
long-peduncled  and  loosely  flowered  at  base ;  perigynia  ovate,  nerveless, 
purple  at  top,  ciliate  at  the  entire  orifice  and  on  the  upper  margin,  as  long 
as,  or  shorter  than  the  lanceolate  purple  scale ;  bracts  of  the  lower  female 
spike  setaceous.  Very  scabrous,  with  large  purple  auricles. — Kern  River, 
9,800  feet  elevation  (571). 

GRAMINEiE. 
By  Db.  George  Vasey. 

ViLFA  depauperata,  Torr.  (Watson's  Botany  of  40th  Parallel). — North 
Fork  of  Kern  River,  1875  (377) ;  apparently  the  same  as  Bolander's  No. 
6092  and  Spordbolus  nodosus^  Nutt. 

ViLFA  DEPAUPERATA,  Torr.,  var.  FiLiFORMis,  Watsou. — Olanche  Mount- 
ain, 9,400  feet  altitude,  1875  (348). 

AoROSTis  EXARATA,  Triu. — Head  of  Kern  River,  1875  (231). 

Agrostis  EXARATA,  Triu.,  var.  MiCROPHYLLA.  {A.  microphylla,  Steud.) — 
Head  of  Kern  River,  1875  (249).  It  seems  difficult  to  regard  this  as  only 
a  variety. 

Agrostis  varians,  Trin. — Collected  along  Kern  River,  1875  (323). 

Melica  ibiperfecta,  Trin. — Santa  Barbara,    1876  (148).      The  var. 

SESQUIFLORA,  Bol. 

Glyckria  pauciflora,  Presl  (Watson's  Bot.  of  40th  Parallel,  Synopsis 
Flora  of  Colorado).— Utah,  1871  and  1872;  Kern  River,  1875  (385). 

Brizopyrum  spicatum.  Hook.,  var.  strictum. — 1875  (427). 

Elymus  Sitanion,  Schultz  (Watson's  Bot.  40th  Parallel,  Synopsis 
Flora  of  Colorado).— Mount  Whitney,  1875  (408). 

Elymus  condensatus,  Presl  (Watson's  Bot.  4Uth  Parallel,  Synopsis 
Flora  of  Colorado).— Santa  Barbara,  1875  (134). 
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Elymds  triticoides,  Nutt — Fort  Tejon,  1875  (192).     Head  of  Peini 
Creek,  1875  (238). 

Tbisetum  BUB8PICATUM,  Be8.uv. — Mount  Whitney,  1875  (390). 
AiRA  ciESPiTOSA,  L.,  var.  Montana. — Kern  River,  1875  (379,  392). 
AiEA  ELONGATA,  Hook. — Olanche  Mountain,  1875  (342). 

Paspalum  distichum,  L. — 1875  (59). 

For  an  account  of  the  FILICES  collected  by  the  Expedition  in  Cali- 
fornia, see  paper  by  Prof.  D.  C.  Eaton,  in  the  main  report. 
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Thia  table  shows  tho  catalo^o  and  appendix  oombinod,  to  ennmerato  or  describe  104  Orders,  637  Genera,  and  1,067 
S]>ccies.  Pending  the  arrangement  by  Bentham  and  Hooker,  I  have  in  some  instances  (as  in  Liliacea*)  grouped  planta  more 
with  regard  to  present  convenience  than  to  tho  orders  they  will  ultimately  bo  placed  in ;  a  fault  of  no  gi*eat  importance  in  a 
work  like  the  present 

In  tho  abovo  table  are  counted  only  well-recognized  species.  Besides  these,  however,  tho  volume  contains  a  largo  number 
of  varieties  more  or  less  clearly  separable  from  the  speoies  to  which  thoy  are  referred.  Many  of  these  doubtless  will  yet  bo 
recognized  as  distinct.  As  a  rule,  only  the  plants  collected  bytbe  various  parties  of  this  Sarvcy  have  been  enumerated  or 
described  in  this  Keport.  In  the  masterly  contribution  on  the  Ferns  alone  has  this  rule  been  widely  departed  from.  In  it  the 
species  ennmeratt^d  outside  of  those  collected  by  the  Survey  are  not  enough  to  greatly  affect  the  above  table. 

Though  somewhat  out  of  place  here,  I  add  information  received  from  Mr.  Watson  relative  to  Dasylirion  gramini/olium, 
Zncc.  (numbers  329, 6r)5),  described  on  page  272,  as  the  body  of  the  text  was  stereotyped  before  the  information  was  received, 
and  as,  further,  there  appears  to  be  some  doubt  as  to  the  practicability  of  finding  a  more  auit-able  place  among  "addenda  et 
corrigenda."  In  1871,  Mr.  Bischoff,  of  tliia  Survey,  c'oll('Ct«»d  and  sent  home  seeds  of  this  aiieeies.  From  these,  plants  have 
been  raised,  and  are  now  growing  in  the  Cambridge  Botanic  G.arden.  After  a  careful  study  of  tlio  living  and  the  dried  speci- 
mens, Mr.  Watson  decides  that  it  is  a  new  species,  and  proposes  for  it  tlio  name  of  Dasylirion  Whccleri.  He  states  that  it 
tliffers  from  D.  graminifolium  Zncc,  "  in  the  longer  ])eudaut  rac(>mes,  the  wines  of  the  fruit  adnate  only  to  the  base  of  tho 
style  and  prolonged  above  it,  and  apparently  also  by  somewhat  broader  leaves. 
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Wolfii,  Watson  (PL  XXIV) 237 

Audibortia  grandiflora,  Benth 372 

incana,  Benth 222 

nivea,  Benth 372 

Aulacomnion  palustre,  Schweg 847 
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AycDia  pasUlo,  L 77 

Baccharis 155 

dcnileRCcns,  DC 25,155 

Douglaaii,DC 865 

Emorji,  Gray 156,157 

halimifolia,  L 156 

aalicina,  T.  &  G 156 

sergiloides.  Gray 25,157 

Bahia  absintbifolia,  Benth.,  var.  dealbata,  Gray 167 

confertiflora,  DC 366 

leucophylla,  DC 167 

Bailcya  mnltiradiata,  Gray 175 

pleniradiata,  Gray 175 

Balsamorhiza  sagittata,  Nutt 160 

Banalia,Moq 233 

Barbola  mncronifolia,  Schwffig 843 

ruiaUs,Hedw 343 

ttOndata,  Brid 343 

Beokmannia  enicaBfoTmia,  HoBt 295 

BERBEBIDE^ 60 

Berberia  Aquifoliom,  Porsh 7,41,60 

Fendleri,  Gray 60 

Fremontii,  Torr 60 

repen8,Lindl 60 

trifoliata,Moric .^  60 

Berlandiera  lyrata,  Benth '        158 

Berula  angnstifolia,  Koch 133,362 

BETULACBiE 239 

Betula  glandulosa,  Michx 239 

occidentalis.  Hook 239 

Biatoria crenata,  (Tayl.)  Tackeim 851 

Bldens  foenicnlifolia,  DC 165 

heterophylla,  Ort  f  var.  f 165 

tenaisecta,  Gray 165 

Bigelovia  BigeloTii,  Gray 145 

Donglasii,  Gray 145 

Doaglasii,  var.  sermlata,  Gray 863 

DouglaBii,  var.  tortifolia.  Gray 863 

graveolens,  Gray 145, 363 

graveolenB,  var.  glabrata,  Gray 363 

Parryi,Gray 145 

veneta.  Gray 4fi 

Wrightii,  Gray 144 

Wrightji,  Gray,  var.  hirtello-scabra.  Gray. .  144 

BIGNONIACE^ 217 

Biscatella  Wislizeni,  Engelm 66 

BIXINEiE 68 

Bleehnum  boreaUfSwartz 327 

doodioidet,  Book 328 

Blltnin  capitatnm,  L 236 

glancum,  Koch 236 

polymorphum,\Kr.kumile 236 

nibram,  Reich.,  var.  homile,  Moq 236 

Boorhaavia  erecta,  L .' 227 

Grahami,  Gray 227 

seandentfli 227 

spicata,  Choisy 227 

Wrightii,Gray 227 

Boisdnvalla  densiflora,  Watson 362 

BORRAGINACE^ 201,370 

Botrychium  atutraleyR.  Br 840 

deeompositum,  Martens  &  Galeotti 340 

/umarioides,  Wmd 340 

hinceolatum.  Angstrom 330 

Lnnaria,L 339 

Ztf narundef,  Swartz 840 
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Botrychium  matricariaifolinm 339 

simplex,  Hitchcock,  var.  compositnm, 

Lasch 339 

tematam,  Swartz 340 

Yirginianum,  Swartz 340 

Bontelona 32 

curtipendula,  Gray 286 

foBna,  Torr 288 

gracilis,  Hook.9 287 

hir8uta,Lag 82,288 

Hximboldtiana,  Griseb.f 287 

jnncifolia,  Lag 287 

oligostachya,  Torr 82,288 

polystachya,  Benth 287 

Bouvardia  hirtella,  H.  B.  K.,  var.  qnatemifolia 137 

qtuUemifolia,  DC 137 

Boykinla 82 

occidentale,  T.  &G 861 

Brachythecium  collinmn,  Schl 348 

salebrosom,  Hoffln 847 

Brassica  nigra,  Bolss 356 

Brickellia  betonicsfolia,  Gray 140 

Califomicai  Gray 140 

grandiflora,  Kntt 140 

longifolia,  Watson  (PL  V) 140 

Wrightil,  Gray 140 

Brizopynun  spicatam,  Hook 20,289 

spicatnm,  var.  striotnm 377 

Brush  (blue) 357 

Bromus breviaristatuB,  Thufb.f 292 

ciliatus,  L 292 

Brunella  vulgaris,  L 223 

Bryanthus  Breweri,  Gray 367 

Bryum  argenteum,  L 346 

ciespitosum,  L 846 

cirrhatum,  Hopp.  AHomsch 345 

intermedium,  Web.  &Mohr 345 

piQloscens,  Schleich 845 

pallescons,  var 846 

pallescens,  var.  y.  contorta 345 

pendulum,  var 345 

pseudotriquetrum,  Hedw 346 

pseudotriqnetrum,  Hedw.,  var.  comi>actum. .  846 

turbinatum,  Hedw 346 

turbinatum,  var.  latifolium,  B.&S 846 

uliginosum,  Brch.  &Sch ^ 345 

Buchloe  dactyloides,  Engelm 288 

Buellia  papillata,  (Sommer  f. )  Tuckerm • . . . .  351 

Cabbage  (wild) 41 

CACTE^ 19,26,127 

CiEBAIJ>INEJE 86 

CalabaziUa 44 

Calamagrostis  Canadensis,  L 285 

conflnis 285 

LangsdorfBi,  Trin 285 

stricta,  Trin.,  var.  robuata 285 

sylvatioa,  DC 285 

Calandrinia  pygmsea,  Gray 73 

Calliandra 24,87 

Ohamcedryt,  Engelm 110 

eriophylla,  Benth 110 

humilis,  Benth 109 

Callitriche  autumnalis,  L 119 

verna,  L .* 119 

Calochortus  Gunnisoni,  Watson 269 

Nattallii,  T.  &  G 209 
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Calqphanea  decmnbenB,  Gray 218 

dblonffifoUa,  Ton* .\ 218 

CalthAleptoaepalA,  DC 8,68 

Galycanthos 82 

Ckdyttegia  tepium,  R.  Br.,  vor.  pvbeBcens,  Gray 205 

Gamaasia  esculenta,  Lindl 260 

Camelina  saliva,  Crantz 66 

CAMPAinJLACE^   182,367 

Campaniila  Langsdorfi&ana,  Fisch 183 

rotnndifolja,  L 183 

imiflora,  L 183 

Camptothecium  nitena,  Schreb 849 

Canotia  holacantha,  Torr.  (PI.  I) 24,81 

CaButfflo 50 

CAPPAKEDE^ 67,356 

CAPRIFOUACE^ 136,363 

Caidamiae  cordifolio,  Gray    62 

Gambellii,  Watson 356 

Carex  adusta,  Boott 277 

alpina,  Swartz 278 

aiDpullacea,  Good 278 

aquatilis,  Wahl 277 

arida 277 

aristata,R.Br 278,281 

aurea,Nutt 278 

BuxbamnU,  TVahl 278 

canescens,  Blytt 277 

conescens,  L 277 

capmari8,L 278 

decidua,  Boott 278 

diviio,  Huda 276 

Douglasii,  Boott 276 

echinata,  Murray 277 

feBtiva,Dew 277 

Gayana,  Desv 276 

Grahami,  Boott 278 

gynocrates,  Wormsk 276 

Hookeriana,  Dcst 277 

Jamesii,  Torr 277 

lanngmosa,  Mx 278 

leporina,  L 277 

Liddoni,  Boott 277 

Lyoni,  Boott 276 

marcida,  Boott 277 

muricata,  L 277 

obtusata,  Liiy 276 

Parryana,  Dew 278 

polytrichoides,  MOM 276 

pulla,  Goode 278,279 

rigida,  Goode 277,279 

Bossii,  Boott 278 

taxatiUs,!, 278,279 

scirpoidea,  Mx 276 

siccata.  Dew 276 

8p.l 278,279,280 

Btellulata,  Good 277 

stenophylla,  "Wahl 277 

tenella,  Schk 277 

utriculata,  Boott 278 

▼esicaria,  L.,Yar 278,279 

vulgaris.  Fries 277 

vulgaris.  Fries,  var.  hyperboi'ea,  Boott 877 

vulpinoidea,  Mx 277 

Camm Gairdneri,  Benth.  &Hook 45,132,362 

Kelloggii,  Gray 45 

Caryopbylless 70,356 

25  EOT 
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Cassia ^ 87 

armata,  Watson 106 

banhinioides,  Gray 105 

Covesii,  Gray 106 

nictitans,  L 106 

Wrightii,  Gray 106 

Castanea  chrysolcpis,  Hook 374 

Castilleia  afSnis,  Hook.  d&  Am 215,371 

affinis,  var.  minor.  Gray 215 

integra,  Gray 215 

linearisfolia,  Bentli 215 

miniata,  Doagl 371 

minor,  Gray 215,371 

pallida,  Kunth 7,210 

parviflora,  Bong 215,371 

Catabrosa  aqnatica,  Boaav 289 

Catalpa 35 

Canlanthus  crassicaolis,  Watson 41,66 

Ceanothus  divaricatns,  Nutt 357 

Fendleri,  Gray 83 

spinosuB,  Nutt 357 

spinosus 350 

Celtis  cnrtipes,  Watson 238 

reticulata,  Torr : 238 

Cembrs  (Finus) 268 

Cembroides 875 

Ccntaurea  Americana,  Nutt 180 

Melitensis,  L 367 

Centrostegia 373 

Cerastium  aivense,  L 71 

nutans,  Baf 71 

vulgatum,  L 70 

Ceratodon  purpureus,  Brid 342 

pnrpureus,  var.  compactum 342 

Cercocarpus  ledifolius,  Nutt 43,111,360 

parvifolius,  Nutt 111,359 

Cereus 24 

Engelmanni,  Parry 12K 

gonaeanthus,  Engelm.  &Bigol 129 

phcenicens,  Engelm 128 

triglochidiatus,  Engelm 129 

Cetraria  aculeata,  (Schreb.)  Fries 350 

Islandica,  (L.)  Ach 350 

madreporiformis,  (Ach.)  MiUl 350 

nivalis,  (L.)  Ach 350 

Cevallia  sinuata,  Lag 124 

Chsnactis Douglasii,  Hook.&  Am 167,365 

stcvioides,  Hook.&Am...  167 

Chamaibatia Ill 

foliolosa,  Benth 359 

Chamoisaracha  Coronopus,  Gray 208 

sordida,Gray 208 

Chamasrhodos  erecta 114 

Cha) tadelpba  Whceleri,  Gray  (PL  XV)  182 

Chaparral  359 

Cheilanthes  Alabamensis,  Kunzo 311 

argentea,  Kunze 317 

(upera,  Hook 320 

Borgigiana,  Mettonius 308 

BradbuHi,  Hook 315 

Calilomica,  Mett 310 

Clevelandi,  D.C.Eaton 316 

Coopera?,  D.C.Eaton 312 

dealbata,  Turah  309 

Eatoni,  Baker 815 

eUgans,  Desv 817 
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GheilantheB  Fenaieri,  Hook 316,310 

graciUt,  Mott 314 

graciUima,  D.  C.  Eaton 813 

ZanoM,  Eaton .'. 314 

lannginosa,  Nntt 306,814 

lenoopoda.  Link 812 

Lindbciinori,  Hook 317 

micTophylla,  Swartz 311 

myriophylla,  Desvaux 316 

fMlMk^eo,  Mart  &  Gal 317 

tennifoUa 311 

tomentoMt  Hook 315 

tomentosa,  Link 314 

VMtito,  Brackenridge 313 

vestita,  Swartz 317 

viBcida,  Davenport 811 

viscosa,  Kanlf 312 

Wrightii,  Hook 310,311 

CheiranthuB  Mmziesii 61 

CHENOl»ODIEiE  .; 10,26,235,373 

Gbenopodium  albmn,  L 236,373 

aUmm,v&T.lq;>tophyUum 236 

ambrosioides,  L.,  var.  uitbelminticum, 

Gray 236 

Fremontil,  Watson 236 

gkntcum^Jj 236 

bybridnm,  L 5 

leptophyllum,  Nntt 236 

olidam,WatBon 236 

Chia 4«,372 

Cbianpinoli 49 

"Chico" 235 

Chili  Cojote 44 

Cbik)p8i8  Kneari*,  DC 217 

saligna,  Don 217 

CbiloscyphDs  polyantboB,  vor.  rivnlaris 350 

Cbim%ia 44 

Cbionopbila  Jamesii,  Benth 212 

Cbironla,L : 190 

Cbironlcao,  Griscb 190 

Chlora»L 190 

Cbloreo),  Griseb 190 

Cbloris  alba,Preal 288 

Cborizontbe  membranacea,  Bentb 373 

rigida,Torr 231 

staticoidcs,  Bentb 873 

Tburberl,  Gray 373 

Wbeeleri,  "Watson 373 

Cbrysopsis  canescens,  T.  &G 142 

erieoide«,  Eaton 152 

sessiliflora,  Kntt 863 

villosa,Nutt 141 

viUoaa,  Nntt. ,  var.  f oliosa,  Watson 142 

villosa,  Nntt.,  var.  bispida.  Gray 142 

villosa,  Nntt.,  var.  Rntteri,  Sotbr 142 

Cicendiat  Adans 190 

jnmBfl,  Grisob 190 

Cicnta  macnlatat  L 132 

CISTINE^ 356 

Cladiom  effhsum,  Torr 275 

Cladonia  cariosa,  (Acli.)  Floerk 351 

ftmbriata,  (L.)  Fr 351 

gracilis,  (L. )  Fr. ,  var.  bybrida,  Scbaer 351 

Clarkia  elegans,  Lindl 361 

Olavigera ;. 139 

Cla3rt<)nia  arctica,  Adams 8 
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Clay  tenia  arctica,  Adams,  var.  megarbiza,  Gray 73 

Coroliniana,  Micbx.,  var.  sessilifolbi,  Torr .  73 

Cbamissonis,  Escb.  &  Ledeb 22,73 

luiceolata,  Parsb 73 

Clemi^tis  alpina,  Mill.,  var.  Ocbotensis,  Gray 55 

Donglasii,  Hook 55 

Dnimmondii,  T.  &  G 65 

lignsticifolia,  Nutt 65 

lignsticifolia,  Nutt,  var.  Callfomica,  Wat- 
son   '. 55,354 

Cleome  am*ea,  Nutt 67 

integrifolia,  T.  &  G 67 

lntca,Hook 67 

Sonone,  Gray 67 

Clcomellalongipes,  Torr 67 

obtusifolia,  Torr.  &  From 67 

parviflora,  Gray C7 

Climacium  dendroides,  Web 347 

Cloffer(Bur) 31^9 

(Pin) 41 

(Sweet) 90,359 

Cnicus  Andersonii,  Gray 367 

Arizonicos,  Gray 179 

Dmmmondii,  T.  &  G 179 

Dmmmondii,  T.  &.  G.,  var.  acanlescens,  Gray  179 

Neo-Mexicanus,  Gray 179 

occidentalis.  Gray 367 

Parryi,  Gray 179 

undulatns.  Gray 179 

undulatus,  Gray,  var.  megaoepbalna 179 

Coldenia  bispidissima,  Gray 201 

Palmcri,  Gray 201 

Collinsia  parviflora,  Dongl 210 

Collomia  aggregata.  Porter 198,360 

Cavanillesiana,  Don 198 

gilioides,  Bentb 198 

gracilis,  Dongl 198 

linearis,  Nntt 198 

longiflora^  Gray 198 

Cologania 86 

longifolia,  Gray 103 

Comandra  pallida,  var.  angnstifolia,  Alph.  DC 254 

nmbellata,  Nntt 254 

COMMELYNE^ 274 

COMPOSITiE 138,363 

CONIFER-a; 255,375 

Conobea  intermedia,  Gray 214 

CONYOLVULACE^ 204,369 

Convolvalas  incanuSjYabl 205 

longipes,  Watson  (PL  XX) 205 

sepium,  L. ,  var.  repens,  Gray 205 

Conyza  Conlteri,  Gray 155 

Corallorbiza  MacraBi,  Gray? 17,265 

Cordylantbns  fllifolius,  Nutt,  var.  brevibracteatus, 

Gray 371 

laxiflorus.  Gray 216 

Wrigbtii,  Gray 216 

Coreopsis  cardaminefolia,  T.  &G 164 

tinctoria,  Nutt 164 

Coretbrogyne  fllaginifolia,  Nutt,  var.  tbmentellat 

Gray 364 

Corispermam  byssopifolium,  L 238 

CORNACE^ 134 

Comus  pubescons,  Nutt 134 

Corydalis  aurea,  Willd.,  var.  occidentalis,  Engelm ...  61 

Cosmos  bipinnatus.  Cav.,  var.  parvifloma.  Gray 165 
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Cosmos  parvt/loriM,  H.  B.  K 165 

Cowania  Mexicana,  Don Ill 

CRASSULACE-ffi 110,301 

Creosote-Bush 41 

Ciepis  acumiiiata,  Nntt 181 

glanca,T.  &G 181 

occidentalis,  Natt.,  var.  gracilis,  Eaton 181 

roncinata,  T.  &G ' 181 

Cressa  cretica,  L 369 

cretica,  L.,  var.  TmxiUensis,  Chois 206 

Crossopetalum 193 

Crotfllaria 85 

Inpnlina,  DC 88 

immito,  Ort 88 

Croton  Californicas,  Miill. ,  var.  m^}or,  Watson 874 

corymbulosns,  Engelm 242 

«flip«citf,Mnll 243 

entrigynus 243 

JAndheimerianut,  Torr 242 

muricatus,  Nntt 243 

TexensU,  Man 243 

virem^Um. 243 

CKUCIFER^ 61,355 

Cryptograimne  acrostichoidos,  R.  Br 318, 323 

erupa,  Hook 318 

CUCURBITACEiE  126 

Cucurbita  digitata,  Gray 126 

perennis,  Gray 44 

Cuphea  Wrightii,  Gray 120 

CTTPULITERiE 249,874 

CUSCUTEiE 206 

Cnscnta  arvensis,  Beyrich 206 

Californica,  Choisy 206 

decora,  Choisy 207 

racemosa,  Mart 47 

salina,  Engelm 206,369 

Cymopterus 45 

alpinus,  Gray  133 

Fendleri,  Gray 44 

glomeratus,  Raf 133 

Cynodontium  virens,  Hedw •■  341 

virens,  var.  serratum,  B.  &  S 841 

CYPERACE^ 274,376 

Cyperas  cephalanthus,  Torr 274 

inflexus,  MuU 274 

Nnttallii,  Torr 274 

phymatodes,  Mnhl 275 

repens,Ell 275 

rotundatus,  L.,  var.  Hydra 275 

Schweinitzil,  Torr 274 

Cy8topt€ri8fragilis,B©mh 837 

montana,  Bemh 337 

Dalca 86 

albiflora.  Gray W 

alopecTirioides,  Willd 09 

formosa,  Torr ,-.  100 

Fremonti,Torr.. ; 100 

Jamesii,T.&G   99 

WisUzeni,  Gray 100 

Damlana 46 

Qanthonia  sericoa,  Nutt 203 

apicctta^  Beauy 293 

Dasylirion 52 

onimpens,  Torr 272 

gramiuifolinm,  Znco 272 

Whoelori,  Watson 272,379 

DATISCEiE 302 


Page. 

Datisca  glomerata,  Bcnth.  &  Hook 362 

Datura  meteloides,  DC 209 

Wrightii 209 

Delphinium  dcpauperatum,  Nutt 355 

elatum,  L.,  var.  I  occidentalis,  Watson..  59 

Menziesii,  DC 59 

scopuloruDi,  Gray 59 

Dendromecon  rigidum,  Benth C55 

Desmanthus 87 

Jamesii,  T.&G 107 

Jameeii,  T.  &  G. ,  var.  I  Fendleri 107 

retictiiattis,  Benth 107 

velutinus 107 

Desmatodon  la  tifolius,  Bry.  Eur 342 

Laurcri,  Schultz 342 

Laureri,  var.  ovalis 343 

Desmodium 86 

batocaulon,  Gray 101 

Bigelovii,  Gray 101 

cinerascens.  Gray 101 

«ei^um,Gray 101 

Keo-Mexicaniun,  Gray 101 

JN^eo-Moxicanum,  Gra^,  var.    Bigelovii, 

Watson 101 

iSonorce,  Gray 102 

uncinatum,DC 102 

Dicliptera  resupinata,  Jnss 219 

Dicranium  rhabdocarpnm,  SuUiv 342 

Didymodon  rubellu8,Bry.  Eur 342 

Dicteria  pnlverulenta,  Nutt 149 

Distichium  capiUaceum,  Bry.  Eur 342 

capillaceum,  var.  brevifolium 342 

inclinatum,  Swtz.  B.  &  S 342 

Diplopappus  ericoides,  Less 153 

ericoidcs,  T.  &  G 152 

Dithyraja 66 

Dodecathoon  Meadia,  L. ,  var.  alpinum,  Watson 368 

Meadia,  L.,  var.  latilobnm,  Watson 185 

Doodya  828 

Draba  alpina,  L 62 

aurea,Yahl  C2 

aurea,  var.  stylosa,  Gray 62 

incana,  L.,  var.  con  fusa.  Hook 63 

montana,  Watson .^ 63 

nemorosa,  L.,  var.  lutea,  Gray 63 

streptocarpa,  Gray 62 

Dracocephalum  parviflorum,  Nutt 223 

Drcjera  piibenda,  Torr 219 

Dryas  octopetala,  L 8,111 

Drymaria  offusa,  Gray 72 

Dymnicodon  pcr/oliatum,'Ku.tt 183 

Eatonia  obtusata,  Gray  289 

Echeandia  temi  flora,  Ort 269 

Echinocactus  XfeContei,  Engelm 128 

polycophalus,  Engelm.  &  Bigel 128 

Whipplei,  Engelm.  &  Bigel 128 

Wislizeni, Engelm  ...^ 127 

WisUzeni,  Engelm.,  var.  decipiens,  En- 

gelm 128 

Wislizeni,  var.  LeContei,  Engelm 128 

Echinospermum  dcflexum,  Lehm.,  var.  floribundum^ 

Watson 202 

fluribuudnm,  Lehm 202 

Redowskii,  Lehm 202 

Echites  hrachysiphan.  Gray 187 

Eddya^ToTT 201 

EL^AGNE^ 238 
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Ekeagnas  orgentea,  PiiTsh 238 

Elaterium  Wrightii,  Gray 126 

Elatine  Americana,  Am 73 

Elder  (Box) : 85,36,42 

EleoohariB  acicularis,  B.  Br 275,376 

palustris,  R-Br 275,376 

Elianunu  cUiaris,  1LB,K 296 

Elm  (SUpperj) 41,367 

Elodium  poludosum,  Sulliv 347 

ElymuB  Canadeosis,  L 293 

condensatas,  Fresl 293,377 

triticoides,  Nutt 377 

Sitanion,  Schultz   293,377 

Enoalypta  ciliata,  Hedw 344 

rhabdocarpa,  var 344 

Encelia  Califoniica,  Nntt 365 

BNDOGENS 264 

Ephedia  antiayphilitica,  C.  A.  Meyer 50, 264 

trifiirca,  Torr 264 

Epilobiam  alpinum,  L. ,  var.  majua,  Wahl 361 

angostifolium,  L 120 

coloratura,  Muhl 120,361 

latifoliam,L 120 

oboordatum,  Gray 361 

origanlfolium,  Lam 361 

paloatre,  L.,  var.  ^.  albiflomm,  T.&Cr 120 

paniculatiim,  Natt 121,361 

TOBmarinifolium,  Parah 120 

tetTagonum,  L 120 

Epipaotis  gigantea,  Dougl 265,376 

EragTOStU  pilosa,  Beaiiv 291 

posMidea,  Beauv 291 

Purshii,  Bernh.? 291 

Eremocarpus  setigerus,  Benth 374 

ERICACB^ 183,867 

Ericameria 144,152 

microphyUa,  Nntt 152 

Erigoron  anneriefblium,  Torcz 153 

BellidiaBtrum,  Xatt 153 

CamidcDse,  L 152 

cespitosum,  Nutt 155 

cinereum,  Gray 153 

oompositam,  Pnrsh 152 

compoaitum,  Purah,  var.  discoideus,  Gray. .         152 

Coulteri,  Porter 154 

delphinlfollum,  Willd 153 

dlvergens,  T.  &  G 153 

flagellare.  Gray 153 

folioanm,  Nntt.,  var.  stonophyllum.  Gray ...         864 

glandulosnm,  Porter 153 

grandiflorom.  Hook. ,  var.  elatiuB,  Gray 152 

loncbophylliun,  Hook 153 

macranthum,  Nntt 154 

pedatTUUf  Nutt 152 

pmnilum,  Nntt 154 

specioBum,  D(^  .  155 

nniflomm,  L.,  var    152 

orsmom,  D.C.Eaton 152 

Erioooma 32 

cnspidata,  Nutt 285 

Sriodictyon  glutinosum,  Benth 47 

glutinosnm,  Bentli.,  var.  angustifolium  .         201 

tomentosum,  Benth 47,369 

Eriogonom  Abertianum,  Torr 230 

olatum,  Torr 228 

brevicaule,  Nutt 230 

Baileyi,  Wataon 373 
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Eriogonnm  cffiapitosum,  Nntt 229 

cemuum,  Nntt 230 

cemnum,  Nutt.,  var.  tenue,  T.  &  G 230 

corymbosnm,  Benth 230 

deflexum,  Torr 230 

elatum,  Dougl 229 

&UK}iculatum,  Benth • 152,373 

flEiaciculatimi,  Benth.,   var.  polifolium, 

Gray  230,373 

flavum,  Nutt 229 

flavum,  Nutt.,  var.  elatua,  Wataon 229 

gracile,  Benth.,  var.  effUaum,  T.  &  G . . . .  230 

heraoleoidea,  Nutt 229 

Hermanni,  Dur.  &  Hilg 230 

inflatum,  Torr 230 

Jamcsii,  Benth 228 

Kennedy!,  Porter 373 

microtheoum,  Nutt 230 

microthecum,  Nutt.,  var 230 

microtiiecum,  Nutt. ,  var.  effuaum,  T.  &  G.         230 
nudum,  Dougl.,  var.  pauciflomm,  Wataon        373 

ovalifblium,  Nutt 229,372 

pauciflomm,  Purah 229 

phamaceoidea,  Torr 231 

polyanthum^  Benth. 229,372 

racemoaum,  Nutt 230 

apergnlinnm, .  Gray 373 

atellatum,  Benth 229,372 

tzichopodum,  Torr , 230 

umbellatum,  Torr 229 

virgatum,  Benth 373 

Wrightu,  Torr 230,373 

Eriophomm  polyatachyon,  L 275 

Eritriohium  anguatifolium,  Torr 202 

Califomioum,  DC 202 

craaaiaepalum,  T.  &  G 202 

fulvum,  A.DC 47 

glomeratum,  DC 203 

Jameaii,  Torr 202 

muriculatum,  A.  DC.  I  Torr 370 

nannm,  Schroder,  var.  aretioidoa,  DC. ..  202 

viUosumy  DC,  var.  areHoidet,  Gray 202 

Erodium  cioutarium,  L.  Her 41,81,357 

Eryngium  Wrightii,  Gray 132 

Eryaimum  aaperum,  DC 64 

aaperum,  DC,  var.  Arkanaannm,  Nutt^..  64 

aaperum,  DC . ,  var.  pumilum,  Wataon 64 

chciranthoidea,  L 04 

elatum,  Nutt 65 

Wheeleri,  Rothr 64 

Erythnsa  auatralia,  B.  Br 190 

calycosa,  Buckley 189 

Chilenaia,  Pera 190 

DouglsAii,  Gray 190 

linearifolia,  Pera 189 

m^or,  Boiaa 189 

maritlma,  Pera 189 

NuttalUi,  Wataon 191 

pusilla,  Engelm 190 

apicata,Pera 189 

vcnuBta,Gray 189 

Eschacholtzia  Colifomica,  Cham 355 

Eucalyptna  globulna,  Labill 36,44 

Euc^halut  ericoides,'NvLtt 152 

Eunanus  Bigelovii,  Grny 213 

FretnoiUii^  Wataon 213 

Eupatorium  Berlandieri,  DC 45,139 
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Eupatoriamoocidentale,Hook 363 

puTpmeiun,  L —  130 

JEuploca,  Tfutt 201 

EXJPHOKBIACEiE 242,874 

Euphorbia 50 

albomarginata, T. & G 244,374 

campcstris,  Cham.  &  SoUecht 248 

einerateena,  Engelm 246 

onphosperma,  BoiM 248 

cfentoto,  var.  euphotperma^  Engelm 248 

dictyosperma,  Fisch.  &  Me^ 248 

etulixformis,  Schaner 248 

Feodleri 245 

flagelliformis,  Engehn 245 

glyptosperma,  Engelm 246 

hypericifolia,  Linn 247 

incequUatera,  Engelm 246 

melanadenia,  Ton* 246 

fiticroni«ra,  Boiss 246 

pediculifera,  Engelm 247 

petaloideOf  yar.  Jl<igdliformit,  Engelm  —  245 

polycarpa,  Benth 246 

PredU,  Gnas 247 

aeipylllfolia,  Pers 240 

zygophylloideg,  vBT.JUtgeUiformit,  Engelm .  245 

Earhynchinm  piliferom,  Schreb 848 

fitrigosom,  Hoffin 348 

EuTOtia  lanata,  Moq 49,238 

Eastoma 190 

Eastrobi  (Pinua) 259 

Evemia  Tnlpina,  (L.)  Ach 850 

Evolvulos  Arizonicns,  Gray 206 

sericeoB,  Swartz 205 

EXOGENS 55 

Eallngia  paradoxa,  Endl 112 

Fat  (Winter) 49 

Fern  (Lace) 313 

Fornla  mnltiflda,  Gray 134 

Fcstuca 32 

ovina,L 82,291,292 

Bcabrella,  Torr 292 

tenoUa,  Willd 292 

Thiirberi,Va8ey(PLXXIX) 292 

FICOmE-ffi 132,362 

Filicea 803,378 

PREFACE 801,302 

Fimbriatylis  capillaris.  Gray 275 

thermalis,  Wateon 376 

Flexilea  (Pfaius) 258 

Foaqiiiera  splendent,  Engelm 24, 74 

Forestiera  Noo-MoxicaDa,  Gray 186 

Fragaria  Virginiana,  Dnchosne,  var.  glaaca,  Watson  112 

FranfftUa  CcUifomiea^  Gray 357 

Frankenia 867 

grandifolia,  Cham.  & Schlecht 60,356 

Jamesii,  Torr 70 

FKANKENIACEiE 69,356 

Franacnia  dumosa,  Gray 159 

Hookeriana,  Kutt 159 

Fra8cra,WaU 191 

specioBa,  Dongl 22,197 

Fraxinus  anomala,  Torr 185 

coriacea,  Wataon  (Fl.  X YTT) 185 

piataciaefolia,  Torr 180 

velutina,  Torr 186 

viridia,  Michx 185 

Freroontia Califomica,  Torr 46,357 
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Fritillaria  atropurporea,  Natt 269 

Fritillaria  pudica,  Spreng 269 

FrcBlichia  Floridana,  Moq 234 

Funaria  hygromotrica,  Hedw 844 

Gaillardia  ariatata^  Purah 173 

pnlchella,  Fongeroux '. 173 

Gahictia 86 

topbrodea,  Gray 103 

Galiam  aaperrimum.  Gray 138 

boreale,  L 138 

micropbyllum.  Gray..... 138 

trifldiim,L 138 

Gaxrya  flayeacena,  Wataon 135 

Gaura  coccinea,  Nntt 123 

Drummondil,  T.  &G 124 

parviflora,  Dongl 124 

parvlfolia,  Torr 124 

ep,1 123 

aofiiilta,  Engelm 124 

Gayophytum  diffiianm,  T.  &G 861 

racemoamn,  T.  &  G 121 

ramoaiaa&nnm,  T.  &  G 121 

GENTIAl^^ 189,868 

Gentiana  acuta,Michx 7,195 

affinia,  Griaeb 192 

Altaica 191 

amarella,  L.,  Tar.  acuta,  Hook,  f 195 

barbellata,  Engelm 198,194 

ciliata,L 104 

orlnita,  Froel 193 

cruciata 101 

detonaa,  Bottb 7,193 

Douglaaiana,  Bong 191 

frigida,  HaBuko 192 

humilia,  Stev 191 

Parryi,  Engelm   8,192 

proetrata,'H8Bnke 191 

8errata,Gun 193 

aerrata,  Gun.,  var.  holopetala,  Gray 368 

aimplex.  Gray 193,194,368 

utricnloaa 191 

vema,  L 191 

Wializenii,  Engelm 195 

Gentianella,  (Borkhauaen)  Gray 191 

GERANIACEiE 80,867 

Geranium  cteapitoaum,  Jamea 80 

Fremontii,  Torr 80,81 

Eichardaonii,  Fiach.  &  Mey 80 

Gerardia  WrightU,  Gray 215 

Geum  macrophyllum,  Willd 112 

rivale,  L 112 

Roaaii,  Seringe 112 

triflornm,  Purah 112 

GUiSk aggregata,  Spreng 198,869 

CaUfomica,  Benth 369 

congcata,  Hook 200 

debilia,  Wataon  (PL  XrX)  ....'. 199 

demiaaa,Gray(Pl.XIX) 199 

denaiflora,  Benth 369 

donaifoUa,  Benth 199 

divarieata,1sutt 198 

fllifoUa,  Nutt.,  var.  diffuaa^  Gray 200 

nudicaulis,  Gray 199 

NuttaUii,  Gray 199 

pinnatiflda,  Kutt 200 

pungens,  Benth ^IW 

virgata,  Steud  8^* 
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Glyceria  cdioidcs,  Thurb 289 

distans,  Wahl 289 

nervata,  Trin 289 

panciflora,  Presl 377 

Glyoyrrhiwfc 85 

lepidota,  'Suit 98 

Gnaphaliam  ItUeo-aUmm^  L.,  var.  Sprengdii 157 

paluatre,  Nutt :..  157,365 

Sprengelii,  Hook.  &  Am 157 

strictum,  Gray 157 

GNETACEiE 264 

Gold-Fem  (California) 305 

Gomphrena  eriopoda,  Gillies 234 

(7{o&o«a,  var.  ol&tyfora,  Moq 234 

nitida,  Rothr 233 

GoodyeraMenziesii^Lindl 17,265 

Gosaypiantlius  rigidifloms,  Hook ^3 

Grama i 14,32 

GRAMINE^ 281,377 

Grape  (Oregon) 41 

Grass  (Bear's) "  52 

(Bunch) 32 

(Pin) 41 

Graphophonim  floxnosum,  Thurb 288 

melicoides,  Beauv 204 

Gratiola  Yirginiana,  L 214 

Griuunia  anodon.Brch.  &  Schp 343 

apocarpa,  Hedw 343 

cal^-ptrata,  Hook   343 

ovata,  Web.  &  Mohr '. 343 

ovata^  var.  ^.  affiuis,  Brch.  &,  Schp 343 

plati-pbylla,  Mitt 343 

Grindelia  inuloides,  Willd.,  var.  microcephala,  Gray.  141 

microccphala,  DC 141 

robn8ta,Kutt 46,361 

sqnarrosa,  Dunal 141 

Gam  Plant 46 

Gutierrezia  EuthamiiD,  T.  &  G 141,363 

gymnotpermoid^s,  Grtky 140 

Gymnogramme  hispida,  Mott 305 

Oregona^lXvLtt 305 

pedata^  Eaton 305 

podophylla.  Hook 305 

pi/ramidata,  Nutt 305 

triangularis,  Kaulf 304 

visoosa,  Nutt 305 

Gymnolomia  multiflora,  IScnth.  &  Hook 160 

Gymnostomum  curvirostnim 341 

rupestro,  Schwasg 341 

Habcnaria  dilatata,  Gray 7,17,205 

hyperboroa,  R.  Br 265 

leucostachys  ? 17, 22, 265 

Halenia,  Borkh 191 

Rothrockii,  Gray  (PI.  XXI) 195 

HALORAGE^ 119 

I£alo»ta4ihy9  occidentalism  Watson 238 

Hcdeoma  dontata,  Torr 222 

hyssopifolia.  Gray  (PL  XVII) 221 

Hodwigia  ciliata,  var  lencophsea,  Brch.  &,  Schp 343 

Hcclysamm 86 

Mackenzii,  Richards 100 

Helenium  autumnalc,  L 172 

Bigclovii,  Gray 366 

HiiOposii,  Gray 172 

Uuliiinfhilla  uuiilora,  T.  Sc  G 162 

lii'lianthemiim  scoparium,  Nutt 356 
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Hellanthns  anunus,  L 162 

Califomicus,  DC 365 

gigantens,  L.,  var.  XJtahensis,  Eaton 162 

letUicularit,  Dongl ' 162 

Nuttallii,T.&G 162 

petiolaris,  Nutt 162 

Hdiomeris  mtUHflora^  Nutt 160 

Heliopsis  parvifolia,  Gray 159 

Heliotropium  conrolvnlaceom,  Gray 201 

Corassavicum,  L 201,370 

Helminthostachys 339 

Helopos  punctatus,  Noes 296 

Hemicarpha  snbsquarrosa,  Nees 275 

Hemizonia  pungens,  T.  &G 365 

ramosissima,  Benth 365 

TVheeleri,  Watson  (PLX) 865 

Hendeca/ndra  mvltijlorck^  Torr 243 

procumbens,  "EBchach. 374 

TexenH»,  Kiotzach 243 

HEPATICiE 350 

Ucracleum  lanatum,  Michx 134 

Herpcstis  chamsedryoides,  H.B.K 213 

Heteromeles  arbutifolia,  J.  Roem 361 

JJeteropogon  hirsutus^  Pers 296 

Heterotheca  soabra,  DC 141 

Hcuchera  parvifolia,  Nntt 117 

rubescens,  Torr 117 

sanguinca,  Engelm 117 

Hibiscus  denudatus,  Benth 76 

Hieraciura  Breweri,  Gray S67 

Hierochloa  borealis,  R.  &.  S 294 

Hilaria  cenchroides,  H.  B.  K 281 

Hippuris  vulgaris,  L 119 

HofEbumseggia 87 

drepanocarpa,  Gray 105 

Jamesii,  T.  &G  104 

stricta,  Benth 104 

Hordeumjubatum,  L 293 

pratense,  Huds .,.  293 

Horkolia .*.  114 

Califomica,  Ch.  &  Sch 360 

purpurascens,  Watson  (PI.  HI) 360 

tridentata 860 

Hosaokia 85 

glabra,  Torr 359 

oblongifolia^  Benth ^ 359 

puberula,  Benth 91 

Purshiana,  Benth 43,92,359 

rigida,  Benth 91 

ecoparia,  Nutt 359 

Torreyi,  Gray 359 

Wrightii,  Gray 92 

Hulsea  algida,  Gray 365 

Humulus  Lupulus,  L 239 

HYDROPHYLLACEiE 200.369 

Hydrophy Hum  capitatum,  Dougl 201 

Virginicum,  L 201 

n>-menorlea  monog^Ta,  T.  &Gr 158 

Hymenopappus  cantjscens,   var.    cano-tomentosus, 

Gray " 167 

flavescens,  Gray 167 

Hymonothrix  Wislizenii,  Gray 108 

Wrightii,  Gray 168 

HYPERICINE/E 74,356 

Hypericum  Scoulcri,  Hook 74,356 

Hypnum  aduncuni,Hc4lw 348 
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Hypnnm  aduncnm,  var.  ^.  gigantoum,  B.  &.  S 348 

adnnoiun,  rar.  gracillesceiis,  B.  &.  S 846 

aduncum,  var.  2.  tenae,  B.  &  S 348 

commntatnni,  Hedw 349 

commutatum,  var.  fi,  falcatimi,  K  &  S 349 

filicinum,  L 348 

reptile,  Michx 349 

stoUatum,  Sclireb 348 

imcmatum,  Hedw 348 

Hypolepis  Caitfomica^  Hook 310 

Imperata  anmdmacea,  Cyrill 296 

Indigofera 85 

loptoeepala,  Kutt 93 

Inuiaf  mcoidet,  Terr 152 

Ipoousa  cocciuea,  L 205 

coatellat.^  Toix 204 

hederaoea^  Jacq 264 

Icptophylla,  Torr 205 

Mexlcana,  Gray 204 

mmicata,  Cav 204 

Nil,  Roth 204 

NU,  Both.,  Tar.  dwentfoUOt  Choisy 204 

IBIDEM 266 

Ilia  Tolmieapa,  Herb.  Beechey 266 

Jaomeiia  arhorea,  Nut* 356 

IvaaxiUaris,  Purah 365 

Ivosia  depauperata,  Gray 114 

Gordon!,  T.  &G lU 

wantalinoidee,  Gray 300 

Jamesia  Americana,  T.  &  G 117 

Jatropha  macrorhiza,  Benth 243,244 

maerorhiza,  Benth.,  Tar.  septemfida,  Wall. .  243 

muUifida,  Torr 244 

Jaiunea  caraosa,  Gray 365 

JUGLANBE^ 249 

Juglana  Califomica,  Wataon 249 

rupe$tritf  T9r,  major,  Torr 249 

JUNCE^ 272,376 

Joncua  acutus,  Linn. ,  rar .  sphterocarpuB,  Engelm. . . .  376 

Balticus,  Deth 272 

bufonius,  L 273 

castaneaft,  Smith '. 273 

dubins,  Engelm 376 

longistylis,  Torr 273 

macrocarpuB,  Kees ^...  376 

marginatoa,  Boatk 273 

liertensianaB,  Bong 273 

nodosna,  L.,  Tar.  megacephalna,  Torr 273 

oxymeris 274 

terniis,  Willd 273 

triglumis,  L  272 

xiphioidca,  E.  Meyer,  var.  montanus 274 

Jnngemiannia   Bautriensis,    Hook.,    var.   Mulleri, 

Lindl   350 

cordifolia,  Hook 350 

iucisa,  Schd 350 

Honiscb uschiana,  Neea 350 

Teutrlcosa,  Diks 350 

Juniperus  Califomica,  Carr 375 

Califuniica,  Carr.,  var.  Utahensis,  Engelm         264 

pachyphlcea,  Torr 264 

occidentalift,    Hook.,    var.    monosperma, 

Engelm 263 

Virginiana,  Linn 6,10,19,263 

Kallatrcemia 79 

Karwinakia  Horoboldtiana,  Zuoc 82 
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Kobreaiascirpina,  Willd 270 

Koohia  Americana,  Wateon 236 

K(Bleria  cristata,  Pera 288 

Krameria  parvlfolia,  Benth 00 

LABIATiE 221,872 

Lactuca  pulchclla,  DC 182 

Lagophylla  ramosisaima,  Nutt 365 

Lamium  amplcxicaulo,  L 225 

Laphamia  megalocephala,  Watson  (PL  XI) 166 

Stansboni,  Torr 166 

Larrea 26 

^Iutino«a,  Engelm 80 

Mexicana,  Moric 41,80 

Lattrea  FUix-nuu,  Preal 333 

rigida,  Moore 834 

Lathyraa 8^ 

Unearia,  Nutt 102 

paloater.L 102 

paloster,  L.,  var.  myrtifoliua,  Gray 102 

polymorphus,  Nutt '     102 

venoBua,  Mohl 102 

Laurel  {Caiifomia) 861 

Lecanora  castanea,  (Hepp.) 851 

rubma,  (Vill.)  Schfier 851 

LEGUMTNOS/E 84.358 

Lepidinm  alyssoides,  Gray 66 

Fremontii,  Wataon  I 66 

intermedium.  Gray 66 

montannm,  Kutt 66 

nanum,  Watson 66 

Lepigonum  medium,  Fries  356 

Leptobryum  pyriforme,  Schp 844 

Leptogium  tremeUoides,  (L.  flL)  Fr 351 

Lepturus  paniculatus,  Nutt 293 

Lessingia  nana.  Gray 864 

ramnlosa,  vv.  teneria.  Gray 364 

Leucampyx  Newberryi,  Gray  (PLXIl) 175 

Leucocrinum  montanum,  Kutt 269 

Lowisia  rodiviva,  Pursh 73 

Liatris  scariosa,  WUld MO 

Libocedrus  decurrens,  Torr - 376 

LICHENES 350 

Ligusticum  apiifolium,  Benth.  &  Hook ^ . .  134 

montanum,  Benth.  &  Hook 134 

LILIACE^ 269,376 

Lilium  Philadelphicum,  L 269 

Linnssa  borealia,  Gronov  : 136 

Limnobium  ochraccum,  Tom 349 

palustre,  L 349 

palustre,  var.  aalitjulaceum 349 

Limosolla  aquatica,  L 214 

LIKE^ 77 

LinosyrisaJbieaidis,T.&G 145 

graveolens,  T.  &G 145 

Parryi,  Gray 145 

riwidi/lora,  T.  &  G 145 

WrighHi,  Gray 144 

Linum  Berlandieri,  Hook 78 

peronnc,L 78 

rigidum,  Pursh,  var.  puberulum,  Gray 77,-78 

Lippia  nodiilora,  Michx 220 

Wrightii,  Gray 220 

LUhophraffma,  Xutt 117 

Litho8X)ermum  canescens,  Lohm.,  var 203 

multiflorum,  Torr 208 

pilosum,  Nutt 203 
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Lloydia  Borotinft,  Belch 268 

IX)ASE^ 124,362 

LOBELIACE^ 182 

Lobelia  cardinaliSf  L.,  var.  Texensis 182 

gruina,  Car  182 

splendens,  Willd 182 

Texmtii,  Eaf 182 

Locust  (Ilonoy) 35,36 

Lomoria  Spicant,  Dcsvaiix 327 

Loniccra  involucrata,  Banks 136,363 

Lopbautbus  urticicfoliiis,  Bcnth 223 

LORAKTHACEiE 251,375 

Lupinus 85 

affinis,  Agardh 358 

albicanlis,  Dougl 358 

Asdersonl,  Watson,  yar 358 

arboreus,  Sims 358 

argentens,  Fursh 89 

argcnteas,  Purab,  var.  argopbylla,  Watson . .  89 

argentous,  Pur«b,  var.  decumbcns,  Watson-  89 

Breweri,  Gray 358 

Bridgesii,  Gray 358 

ca^spitosus,  "Suit 89 

confertns,  Kellogg 358 

bolosericeos,  NuU 89 

Kingii,  Watson 90 

laxiflorus,  Dougl 89 

Icacopbyllus,  Dougl 89 

luteolas,  Kellogg 358 

Ly allii,  Gray,  var.  Banaas,  Watson 858 

nanus,  Douji^ 858 

parviflonis,  Nutt 89 

pusiUus,  Purab 90 

rivulaiis,  Dougl. 358 

SOeri,  Watson 90 

Sitgrcavesii,  Watson 88 

Lycium  Andersonii,  var.  Wrigbtii,  Gray 209 

paUidnm,  Miors 209 

Lycbnia  apetala,  L 70 

Dmmmondii,  Watson 70 

Lycopus  lucidus,  Turcz.,  var.  Americanus,  Giay —  221 

sinuatus,  Ell 221 

LTTHRABIEiE 120,301 

Lytbrum alatum,  Pnrsb,  var.  lanceolatum, T.ScG...  120 

alatum,  Pursb,  var.  linearifoliunif  Gray...  120,301 

Cal^fomicum,  T.  &G 120 

HacbflBrantbera  canescens,  Gray 149,364 

tatiacetifolia,  Nees 149 

Macromeria  viridiJlora,ToTr 204 

Maerwrhyncus  troximoides,  T.  &G 181 

Macrosipbonia  bracbysipbon,  Gray 25, 187 

Madia  elegans,  Don 365 

MadroQo 25 

Mahogany  (Mountain) 43,360 

Halacotbiix  Fendlcri,  Gray 181 

sonchoidcs,  T.  &G 181 

tonuifolia,  T.  &  G 367 

MALPlGHIACEiE 78 

MALVACE^ 74,356 

Malvastrum  coccinoum,  Gray « 74 

coccinenm,  Gray,  var.  disseotnm,  Gray.  74 

Hnnroanum,  Gray 74 

splcndidnm,  Kellogg. 356 

Hamillaria  Arizonica^  Engclm 127 

efiloranUia,  Engelm 127 

rivVpara,  Hawortb 127 
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Manzanita ..••..  25 

Maple  (Silver) 85,36 

Maxcbantiairalj'morpbA,  L 350 

Martynia  proboBcidea,  Gloz 217 

violacea,  Engelm.  ? 217 

Maurandia  antirrhini/lora^  Willd 210 

Medicago 85 

denticulata,  Willd 359 

sativa,  L 90 

Moesia  uliginosa,  Hedw 346 

Melampodium  cinercum,  DO 158 

Mclica  bulbosa,  Goy 289 

imperfecta,  Trin.,  var.  sesqniflora,  Bol 377 

mutica,Walt 289 

8tricta,Bol 289 

Melilotus 85 

alba,  Lam 00 

parviflora.  Deaf 00,850 

Menodora  scabra,  Gray 185 

scoibray  var.  glabreteens^  Gray 185 

scoparia,  Engelm 185 

Mcntba  Canadensis,  L 221,372 

viridia,  L 221 

Mcntz«lia  albicaulis,  Dougl 41,125 

aspera,  L 125 

gracilenta,  T.  &G 362 

ISBvicaulis,  T.  &G 125,862 

nnda,T.  &G 125 

Mertensia  lanoeolata,  DC 203 

oblongilbHa,  DC 203 

paniculata,  DC 203 

SIberica,  Don 203 

Mescal 61,268 

Mesembryantbemum  crystaUinom,  L 362 

Mesquit 42 

Microcala,  Link 190 

Micromeria  Douglaaii  Benth 372 

MicTostylis  montana,  Botbr 264 

Milkweed • 46 

Millabiflora,Cav 269 

Mimosa 87 

dysooarpa,  Benth 108 

bluncifera,  Benth 107 

borealis,  Gray 108 

MIMOSEiE 24,87 

Mimulus  Bigelovii,  Gray 213 

cardinalis,  Dougl 218,371 

floribundus,  Dougl 213,371 

glutinosus,  Wendland 371 

Jamcsii,Torr 213 

leptaleus,  Gray 371 

luteus,  L 21,213,371 

luteas,  L.,  var.  alpinus,  Gray 213, 371 

luteus,  L.,  var.  depauperatos.  Gray 371 

nanus,  Gray 213 

pilosus,  Watson 213 

primuloides,  Benth 371 

rubellus,  Gray 371 

Mirabllis  longiflora,  L 225 

multiflora.  Gray 225 

Mitracarpium  breviflomm.  Gray 137 

Mnium  affine,  var.  datum,  B.  &S 346 

serratum,  Scbrad 340 

Mollugo  vorticillata,  L 132 

Monarda  amtato,  Nutt 222 

('itriodora^  Ccrv 222 
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Honarda  fistuloaa,  L 222 

Homirdolla  lanccolota,  Gray 372 

odoratissima,  Bcnth 221,372 

villosa,  Booth 372 

villosa,  var.  glaboUa,  Gray 372 

Moneses  uniflora,  G  ray 184 

Monnma  Wrightii,  Gray 60 

Monolepis  chcnopodioides,  Moq 236 

Hublenborgia  dUtichophyUa,  Kunth 283 

gracilis,  Trin 284 

gracillima,  Torr 284 

pungoDB,  Thnrb 284 

sylvatica,  T.  &G 284 

Texana,  Thurb .' 283 

Mulgedium  puleheUum^  Nntt 182 

MUSCI 341 

Hnsenliim  trachyspermmn,  Nntt 132 

Myosnrua  mininina,  L 56 

Myriopterig  graeUiStF66 314 

Myiirellajii]acea,BrclL&Sch 247 

NAIAD££ 268 

Naiaanu^r,  AH 268 

Nama  hispida,  Gray 201. 

Eothrookii,  Gray(PL  XVlll) 368 

Naatnrtiam  obtasum,  Nutt 61 

obtuBnm,  Nntt.,  var.  alpinum,  Watson. .  355 

officinal©,  RBr 355 

palostre,  DC 61 

paloBtre,  DC,  var.  hispidum,  Gray 61 

ainuatam,  Nutt 61 

Negundo  aceroides,  Moench 42,84 

Califomioum,  T.&G 357 

K eillia  opolifoliA,  Benth.  &  Hook 110 

pancifiora,  Benth.  &Hook 110 

Nelumbium,  Juas 104 

Kepeta  Cataria,  L 223 

Kephrodinm  JVIis-i»MW,  Richard 333 

Floridanum,  Hook 333 

lanosmn,  Michz 814 

rigidum,1  -VAT.  amerioanwm^  Hook 334 

Kicotiana 47 

attennata,  Torr 200,370 

Cleveland!,  Gray 48,370 

trigonophylla,  Dnnal 200 

If  itrophila  oocidentalis,  Watson 233 

Notholsna  Candida,  Hook 307 

Candida^  var.  Hook 308 

ereta«0a,  D.  C.  Eaton 808 

dealbata,  Kunze 308 

Fendlorl,  Kunze 300 

fermginea,  Hook 306 

Hookeri,  D.  C.  Eaton  (PL  XXX) 305, 308 

hypolenca,  Knnco 306 

UeviM,  Mart  &Gal 306 

Ifewberryi,  D.C.Eaton 807 

nivea 300 

Parryi,  DrC.Eaton 306 

pruinota,  F6e 306 

pulveracea^  Knnze 307 

n^fOy  Preal 806 

Binnata,  Eanlf 305 

ttUphurea,  J.  Smith 307 

tenera,  Gillies 809 

NTCTAGINEiE 10,225 

Oak  (Scrub) 35P 

Obumecaneacenttldoq 237 
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OlrioM  ecf^ertifoliat  Torr 237 

hymenelptm^  Torr 287 

CEnothera  albicaulis,  Nutt 122 

albicanlis,  Nntt.,  var.  nmcinata^  Engolm. .  122 

alyssoidea,  Hook.  &  Am 123 

biennis,  L 121 

biennis,  L.,  var.  grandiflora,  T.  &  G 121 

biennis,  L.,  var.  grandiflora,  Lindl 361 

biennis,  L.,  var.  birsutissima.  Gray 121 

bistorta,  Nutt ,  var.  t  Yeit^hiana,  Hook . .  361 

Bootbii,  Dongl 123 

cflDspitosa,  Nutt 122 

Califomica,  Watson 122,361,363 

cheimnthifolia,  Homem.,  var.  snfflmticosa, 

Watson 361 

ooronopifolla,  T.  &G 122 

Greggii,  Gray 123 

Hartwogi,  Benth 122 

Hartwegi,    Benth.,  var.    Fendleri,  Wat- 
son   128 

Hartwegi,    Benth.,    var.    lavanduhofolia, 

Watson 123 

heterantha,  Nutt 122 

Hookeri,  T.  <t  G 121 

lavandxdafolia,  T.  &G 123 

micrautha,  Homem 362 

Nuttalli,  T.  &G 122 

pinnatiflda,  Nutt 121 

rosea,  Ait ."..  122 

scapoidea,  Nutt 123 

Bcapoidea,  Nutt. ,  var.  purpurasoens 123 

sinuata,  L.,  grandiflora,  Watson 121  < 

tricbocalyx,  Nutt 121 

triloba,  Nutt 122 

OLEACE^. 185 

ONAGRARIE^ 120,361 

Onosmodinm  Thurberi,  Gray 22,204 

Ophioglossum  vulgatum,  L 18, 340 

Opuntia  acanthocarpa,  Engelm.  Sc  Bigel 131 

arboresceus,  Engelm 130 

baailaris,  Engehn.  &  Bigel 120 

Bigelovii,  Engebn 130,131 

clavata,  Engelm 130 

echinocaipa,  Engelm 131 

Engclmanui,  Salm,  var.?  littoralis,  Engelm.  362 

/croa5,  Nutt 120 

/ruteseent^  Engelm 181 

fulgida,  Engelm.  d:  Bigel 131 

leptocaulis,  DC 131 

mamillata,  Schott 131 

Missouricnsis,  DC 129 

pulchella,  Engelm 130 

tcBsollata,  Engolm 131 

ORCniDEJS 264,376 

OROBANCHACEiE 217 

Orthocarpus  luteus,  Nutt 216 

Tolmiei,  Hook.  &  Am 216 

Orthomoris 152 

Oryzopsis  micrantha,  Thurb 285 

Osha 45 

Otmunda  Spicant 327 

tomato,  Thunberg 840 

Qxalis  violacea,  L 81 

Oxybaphus  angustifolius,  Sweet 226 

coccinous,  Torr 226 

Oxybaphus  hirsutus,  Sweet,  var 226 
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OxylNiphiiB  nyotagineua,  Swoot,  var.  latifoliua,  Gray.  225 
nyctagineus,  Sweot,  ynr.  oblongifolius, 

Gray 226 

Oxyria  digyna,  Cainpd 236 

0x>'tax>pi8 85 

campcstris,  L.,  var.  viacida,  Watson VI 

deflexa,  DC 88 

Lamborti,  Pursh 42,07 

mnlUceps,  Nutt 88 

splendens,  Dougl 87 

tudda,  Nutt 87 

Pacliystiiiia  Canbyi,  Gray 81 

myreinitea,  Kaf 81 

PaM)nia  Brownii,  Doagl CO 

Palafoxia  Hookoriana,  T.  &  G 160 

linearis,  Lag 160 

Palmorclla  dobilis,  var.  scrrata,  Gray  (PI.  XVI) 367 

Panicum  Cnis-galli.L 205 

laohnantbuni,  Torr 295 

IcucopbsBnm,  II. B.K 205 

maximum,  Jacq 205 

obtusum,  H.  B.  K 295 

PannoriA  brunnea,  (Sw.)  Mass 851 

Ilypnormn,  (Hoffin.)  Koerb 351 

PAPAVERACE^ 61,355 

PAPILIONACEiB 84 

Parkinsonla 87 

micropbyHa,  Torr 105 

Parmelia  conspersa,  (Ebrh.)  Acb.,  var.  moUiuscub^ 

Tnckerm 351 

Pamassia  fimbriata,  Koenig 117 

parviflora,  DC 7 

Paronychia  pulvinata.  Gray 238 

PARONYCUIE^ 238 

ParryeUa 85,86 

flIifolia,T.&G.(PLID 08 

Parthoninm  inoftnum,  H.  B.  K 158 

Paspalum  disticbum,  L  378 

Pectis  angustifolia,  Torr 46,171 

/(utigiata,  Grv^y 171 

fllipes,  Gray 170 

imb'orbis,  Gray 172 

longipcs,  Gray 171 

pappoaa,  Gray 46>171 

prostrata,  Cav 172 

TaZiccana,  Hook.  &  Am 170 

tcnelIa,DC 171 

PodicuUiris  crenulata,  Benth 216 

GrcBulandica,  Ketz 7,216 

Parryi,  Gray 217 

procora,Gray 210 

racomosa,  Dougl 217 

Sudetica,  Willd 216 

Petttea  AlabamengiSfliakker 312 

andromedaifolia,  F60 320 

atropurpurea,  Link 310 

anriculata 310 

Broweri,  D.C.Eaton 310 

Bridgcsii^  Hook  323 

cordata,  J.Smith 324 

den8a,Hook 323 

flexuosa,  Link  324 

glabella,  ^eti.  ScKTiiai 319 

gracilis,  H(X)lc 319 

intcrraedia,  Mett 324 

longimucranatOy  Hook 322 
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PeUcga mierophyUa,  Mctt&Kohn 321 

tntfcroTiato,  Baker 822 

mucronata^  F6e 310 

myrtHli/olia,  Mott.  &Kuhn 320 

omithopus,  Hook 322 

pulchoUa,  F60 320 

rotundifolia 324 

temifolia,  Link 321 

Weddelliana,  F6e 322 

Wrightiana,  Hook 321 

Peltigera  aphthosa,  (L.)  Hoffin 351 

horizontalis,  (L.)  Hoffin 351 

▼enosa,  (L.)  Hoffin 351 

Pontstemon  acnminatus,  Dougl 210 

albidus,  Nutt 211 

ambignus,  Torr 211 

barbatus,  Nutt.,  var.  Torrej'i,  Gray 210 

barbatuB,  Nutt.,  var.  trichander,  Gray..  210 

cteruloua,  Nutt 210 

centranth%folius,  AYatson 211 

confcrtus,  Dougl.,  var.  csBmleo-purpn- 

reus.  Gray 212,870 

cordifolius,  Benth 870 

cristatuB,  Nutt 212 

deuBtuB,  Dougl : 212 

Eatoni,  Gray    211 

Fremontii,  T.  &G 210 

glaber,  Pursh 210 

glaucus,  Grab.,  var.  stenopetalus,  Gray.  212 

HaUii,  Gray 212 

humiliB,Nutt 212 

Jamesii,  Benth 212 

IffituB,  Gray 212 

linarioides.  Gray 211 

Monziesii,  Hook 370 

Koozli,  Kegel 371 

Rothrockii.  Gray 870 

secundiflorus,  Benth 210 

virgatus,  Gray 211 

Wrightii,  Hook 211 

Peroxianana,  Gray 180 

Wrigbtil,  Gray 180 

Petalostemon 86 

candidus,  Micbx ~  00 

tenuifolius,  Gray  (Pl.II) 00 

Petalonyx  nitidus,  Watson  (PL  IV) 125 

Thurbcri,  Gray 125 

Poncedanum  sativum,  Benth.  &  Hook 134 

Phaea  aboriginum,  Hook 04 

Phacelia circiiiata,  Jacq. f 200,369 

crenulata,  Torr .' 200 

glandulusa,  Nutt  200 

glaudulosa,    Nutt.,    var.    Noo-Mexicana, 

Gray 200 

grandidora,  Gray 360 

intcgrifolia,  Torr 201 

Neo-MexicarKi,  Thurb 200 

Palmori,  Torr 201 

Popei,  T.  &G 200 

ramosissima,  Dougl 368 

scricea,  Gray 201 

tanacetifolia,  Benth 201 

Phaneropheh  ia,  Prcsl  &  ¥^0 337 

Pharbitis  divcrsifolia,  Lindl 204 

Phaseolus 86 

retusus,  Benth   104 
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Phaaeolus  Wrightii,  Gray 103 

Phegopteris  ali>eBtris,  Mett 331 

Dryopteris,  F6e 332 

hexagonoptera,  F6e 332 

polypodioides,  F6e 305,332 

Philibertia  cynanchoides.  Gray 187 

linearis,  var.  heterophyUa,  Gray 187 

Philonotis  ealcarea,  Brcb.  &  Soh 347 

fontaDa,  (L.)  Brid 347 

fontana,  (L.),  var.  gracilis 347 

xnarchica,  Brid 347 

Pblonm  alpiiiiini,L 281 

Phlox  ccBspitosa,  Nutt 197 

Douglaaii,  Hook 197 

'  longifolia,Kutt..... 197 

longifolia,  Nutt,  Tar.  Stansburii,  Gray 197 

nana,  Nutt 197 

Phoradendron  Califomicum,  Kutt 252 

flaYescens,  Nutt 251 

flavcBcens,  Kutt.,  var.  macrophyllnm, 

Engelm 252 

fiavescens,   Nutt,  var.  orbicnlatam, 

Engebn 252 

fiavescens,     Nutt,    var.     vOlosum, 

Engelm 252 

junipertnum,  Engelm 252 

rittowm,  Nutt 252 

PhotiniaarbtaifoUa,T.6cG  361 

Pliragmites  communis,  L 293 

Phyaalis  lobata,  Torr 208 

viscosa,L 208 

Physaria  didymocarpa,  Gray 62 

Physcomitrium  latifolium,  DnCm 344 

PHYTOLACCACE-ffi 228 

Picea  Engelmanni,  Engelm 18,256 

Pine(Pifion) 21 

(White) 37 

Pinus  albicaulis 258 

Arizonica,  Engelm 260 

Ayacahuite 258,259 

Balfouriana,  Murr 8,9 

Balfouriana,  Murr.,  var 375 

Banksiana,  Lambert 263 

Bolanderi,  P-u-lat 263 

Bungeana,  Zuco 260,262 

cembroides,  Zucc 260 

Chihuahuana,  Engelm 262 

eommutaia,  Parlat 256 

contorta,  Dougl 7,8 

contorta,  Bongl.,  var.  latifolia,  Engelm 262 

deflexa,  Torr 261 

edulis,  Engolm 6,9,260 

excelsa 259 

flexiUs 9,257,258,375 

flexilis,  James,  var.  ^.  macrocarpa,  Engelm 258 

flexilis,  James,  var.  a.  serrulata,  Engelm 258 

flexilis,  James,  var.  y.  reflexa,  Engelm 258 

FremoniU,  Endl 259 

Halepensis 263 

HartwegiA 261 

inops.  Ait 263 

Koraiensis 258 

Lambertiana 259 

Mandschurica 258 

monophyllus,  Torr.  &  Frem 259,375 

Mont«znm£D 261 
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Pinus  monticola 259 

ifurrayano^  Balf 262 

Parryana 260 

parviflora 259 

Pence 259 

ponderosa,  Dougl 7,9,21,25,361,375 

pygmsea 258,259 

Sabiana,  Dougl 375 

Strobus 259 

Plaoodium  Jungermanniffi,  (YahL  Th.  Fr.) 351 

sinapispermum,  (DC.)  Hepp 351 

vitellinum,  (Ebrh.)  Neeg.  &.  Hepp 351 

PLANTAGINE^ 225 

Plantago  m!\jor,  L 225 

Patagonica,  Jacq.,var.  gnaphalioides,  Gray.  225 

PLATANE.® 239 

Platanus  racemosa,  Nutt 239 

FlatyUma helium,  T.Moore 322 

braekypterum,  T.Moore 322 

Plcctritis  congesta,  DC 138 

Pleuraphis  Jamesii,  Torr 286 

Pleurogyne,  Eschsch 191 

rotata,  Griseb 196 

Plncbea  camphorata,  DC 157 

Pneumonanthe,  (Necker)  Gray 191,192,193 

Poa 32 

alpina,L 289 

Andina,Nutt 289 

arctica,R.Br 291 

brcr\A>Iva,  Muhl 291 

cie8ia,Sm.f 290 

flexuosa,Muhl 290 

laxa,  Haenke 290 

praten8is,L 290 

serotina^  Esch 290 

tenuifolia,  Nutt 290,294 

Wheeleri,Vasey  (PLXXVni) 291 

Poinsettia 248 

POLEMONIACE^ 197,369 

Polanisia  graveolens,  Rsj 68 

uniglandulosa,  DC 68 

Polemonium  ca:ruleum,  Linn 200 

csruleum,   Linn.,   var.   foliosissimum, 

Gray , 200 

confertum.  Gray 200 

humile,Willd 200 

Polyactidium  ddphinifolium 153 

Polygala  alba,  Nutt 68 

puberula,  Gray 69 

POLTGALE/E 68 

POLYGONACE^ 228,372 

Polygonum  amphibium,  L 232 

amphibium,  L.,  var.  Muhlenbergii,  Meisn  232 

avicularo,  L 5,230,373 

Bistorta,  L 7,232 

Bistortn,  L. ,  var.  oblongifolium,  Meisn ...  232 

ercctum,  L 231 

Hydropiper,  L 232 

imbricatum,  Nutt 232 

nodo8um,Pers 232 

Por8icaria,L 233 

tenue,  Michx.,  var.  latifolium,  Engelm..  231 

viviparum,  L 232 

Polypodxum  alpestre,  Hoppo 331 

Cftlifomicum,  Kaulf 303 

carnommy  Kellogg 304 
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Polypodium  fiilcatum,  Kollogg 803 

intomMdium,  Hook.  &  Am 303 

packyphyUum.D.C.'Eaioji 804 

Scouleri,  Hook.&Ani 304 

vulgar©,  L 303 

Polystiehum  angvlare.,  "Preel 336 

Polytrichum  jimipermum,  Hodw 347 

Populus  aagolata.  Ait 242 

iNilaaiiiifera,  L.,  rar.  angustifolia,  Watson. .  242 

balflomifora,  L.,  var.  candicans,  Gray 242 

monilifera,  Ait 242 

tremuloides,  Michx 51,242 

PoTophyUmn  macrocephalam,  DC 169 

Portulaca  lanceolata,  Engolm 72 

oleracea,  L.tt 72 

POBTULACACE^ 72 

Potamogeton   gramineas,   L.,   var.   hetorophyUna, 

Fries 268 

xnarmus,  L 268 

pectinatus,  L 268 

perfoliatus,  L.,  var.  lanceolatns,  Bob- 
bins?   268 

Potcntilla  Anserina,  L 114 

disaccta,  Ptirab 113 

fl88a,Nutt 112 

ftnticosa,  L 114 

glandnloea,  Lindl.,  var.  Novadenaia,  Wat- 
son  112,366 

gracilis,  Doagl 113 

gracilis,  Dougl.,  var.  rigida,  Watson 113, 860 

Hippiana,  Lehm 112 

huniftisa,  Natt 113 

nivea,  L 113 

Fennsylvanica,  L 112 

Plattensis,  Nutt 113 

rivali8,Nutt 112 

Thurberi,  Gray 113 

Wheeleri,  Wataon  (PL  m) 360 

Pottia  Heimii,  Hedw 842 

Primola  ongnstifolia,  Torr ; 184 

farinosa^  L 184 

Pnrrj'i,  Gray 184 

snffirutesccns,  Gray 368 

PRIMULACE^ 184,368 

Prosopis 87 

gkmduioM,  Torr 106 

Juliflora,  DC 42,106 

pubcscens,  BentU 42,107 

Prunns  demissa,  Walp 110 

p8€udoleskca  atrovirena,  Dicks 847 

Pseudotsuga  Doaglasii,  Corr 7,9,29,257 

Psoraloa 86 

floribunda,  Nutt 98 

msichrostachya,  DC 859 

Pteloa  angustifolia,  Benth.t 81 

Ptoris 329 

Alabamennt,  Buckley 312 

andromedc^olitif'KjMM 320 

aquilina,L .'  324 

erispa.'L 818 

graeUit^  Miohx 319 

lanuffino9a,BoTj 824 

SteUeri^Gmehn 319 

tuiphurea,  Cav 307 

temifolia,C&y 321 

Pterospora  Andromedea,  Kntt 184 
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Pyrola  minor,  L 184 

Totundifolia,  L.,  var.  nliginosa,  Gray 184 

socunda,  L 184 

Pyrrhopappus  Bothrocku,  Gray  (PL  XTV) 181 

Quamoclit  coccinca,  Moencli 205 

Quorcus  agrifolio,  N60 374 

chrysolepis,  Liebm 374 

ean/ert^oliOy  Torr 251 

dumosa,  Nutt 374 

Emoryi,  Torr 250 

ffrisea,  Liebm 250 

GamdeCii,  Nutt 249 

hastata,  liebm 250 

bypoleuca,  Engdm 251 

lobata,  N60 874 

oblongifolui,  Torr 250 

pungent^  Liebm 250 

reticulata,  H.  B.  K , 260 

SonomensiB,  Bentb 374 

undulata,  Torr 22,249.252 

uudulata,  Torr.,  var.  Gambellll,  Engelm —  249 

undulata,  Torr.,  var.  grisea,  Engelm 260 

nndulata,  Torr.,  var.  pnngens,  Engelm 250 

undulata,  Torr.,  var.  oblongata,  Engelm 250 

BANUNCULACEiE 55,354 

Bannnculus  adoneus,  Gray 57 

affinis,  B.  Br.,  var.  cardiophyllns,  Gray.  57 

Andersoni,  Gray 57 

aquatilis,  L.,  var.  stagnatilis,  DC 56 

aquatilis,  L.,  var.,  trichopbyllus,  Chaix.  354 

cardiopbyllus,  Hook 57 

Cymbolaria,  PuTsb 5^56,354 

Califomica,  Esch.,  var.  tomentella,  Gray  357 

Flammula,  L.,  -var.  reptnns,  Gray 56 

glaberrimus,  Hook 57 

hydrocbaroides,  Gray 22,56 

h3rperborens,Both.,var.natans,C.A.Mey  57 

macrontbus,  Scbeele 58 

Pnrshii,  Bicbaids 57 

Purshii,  Bicbaids,  var.  trlcbopbyllos, 

Cbalx 56 

recurvatus,  Poir 58 

scelcratus,  L * 57 

''      trid^ntatu*,  H.  B.  K 57 

BHAMNE^ 82,357 

Bbamnus  Califomica,  Escb 367 

CTocea,  Kutt 82 

Bbus  aromatica,  Ait.,  var.  trilobata^  Gray 84 

diversUoba,  T.  &G 42 

glabra,  L 84 

iutegrifolia,  Bentb.  &  Hook 84 

Toxicodendron,  L 84 

trao6ata,Nutt 84 

virens,  Lindl 84 

Bhyncbosia 86 

Toxana,TotT 104 

Bibos  aureum,  Pursb,  var.  tenniflomm,  Torr 118 

cereum,  Dougl 118,381 

lacustrc,  Poir. ,  var.  setosum,  Gray 117 

leptontbum,  Gray 117 

Monziosii,  Pursb 361 

oxycauthoides,  L 117 

tanguxneum^  Pursb,  var.  variegoiun^  Watson  .  118 

tenuifiorum^  Lindl 118 

viscuuitssimum,  Pursb 118 

Bibes  Wolfli,  Bothrock 118 
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Hicda  crystallina,  L 350 

fluitana,  yar.  Iftta 350 

Frostu,  Austin 350 

Wataonii^ABstiii 350 

Riddelli»tagetinft,lfutt 167 

Rinodina  tnrfacea,  CWahDKoerb 351 

RivinalsEvia,  L 228 

Bo«a  Arkansana,  Porter 115 

blanda,  Ait 116 

blanda,  Ait,  var.  ^.  T.  &  G 115 

Califomica,Ch.&Schl 116,300 

fraxinifolia^  Bork 115 

Kutkana,  Presl 115 

ROSACEA 110,359 

RUBIACE^ 137 

Rabufl  delicioena,  Torr Ill 

Keo-Mexicanua,  Gray Ill 

Xutkanus,  Moo Ill 

strigosna,  Midbx Ill 

Rndbeckia  colamnarls,  Pnrsh,  var.  pulcherzima 160 

columnaiis,  Pnrsh,  var.  Tagetea 160 

hirta,L 160 

laciniata,L  160 

occidentalia,  Nntt 160 

Raellia  tuberosa,  L.,  var.  occidentalia,  Gray 218 

Bmnez  conglomeratua,  Murray 373 

longifolius,I>C 231 

occidentalia,  Watson 231 

aalicifolina,  Weinm 231 

RUTACE^   81 

Sabbatia,  Adana 190 

Sage(Wlute) 49 

Sagina Linnaei,  Preal 72,356 

Salazaria  Mexicana,  Torr 223 

SALICACE^ 240,374 

Salicomia  ambigna,  Mx  373 

Salix  amygdaloidea,  Andora 240 

deaertomm,  Richard 241 

gUuca,L 241,374 

IcB  vigata,  Bebb,  var.  angnstifolia 374 

Kviday  WahL,  var.  oceidentaKt,  Gray 240 

longifolia,  Miihl 240 

nigrOy  Marsh. ,  var.  amygdaUndes^  Andera 240 

Nov®  Anglia),  var.  paeudo-cordata,  Andera  . . .  240 

reticulftta,L 8,242 

roatrata,  Richarda 240 

vagcmt,  var.  rettrata,  Andera 240 

Wolfli,Bebb 241 

Salsola 369 

Salvia Columbariio, Benth  48,372 

lanceohita,  Willd 222 

Snmbucna  glauca,  Kntt 135,363 

Mexicana,  Preal? 135 

racomoaa,  L.,  var.  pubcna,  "Watson 136 

Samolua  Valerandl,  L.,  var.  Americonua,  Gray 368 

SAls^TALACEiE 254 

Sanvitalia  Aberti,  Gray 159 

SAPINDACE2E 83,357 

Sapindua  marginatna,  Willd 83 

Saponaria  vaccaria,  Hoat 70 

Sarcobatua 20 

vermiculataa,  Torr 235 

Sarcodcs  sangoinea,  Torr 307 

Sarcostemma  bilobum,  Torr 187 

eynandioides,  Decaisne 187 

heterophyUum,  Engehn 187 
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SarraiiaSerlandier%,TmT 234 

BeriandieriyYax.JimbriaiatToTt 234 

SAURURE^ 2.40,375 

Saxifraga  adacendena,  L 116 

cestivalia^  Yiach 117 

bronchialia,  L 116 

chryaantha,  Gray 116 

controveraa,  Stemb 116 

flagellaria,  Willd 8,116 

Hircnlua,  L 8,116 

integrifolia,  Hook 117 

nivalia,L 117 

nivalis,  var.  f  Gray 117 

punctata,  L 117 

aeipyllifolia,  Pnrah 8,116 

SAXIFRAGES 110,361 

Scapania  compacta,  Roth 350 

ndalata,Keea 850 

nllginoso,  Swartz,  Neea 350 

Scirpaa  maritinma,  L 275,376 

microcarpua,  Preal 376 

pancifloraa,  Lightf 275 

pungena,  Vahl : 275 

validu8,Vahl 275,376 

Sohinus  moUe,  Linn 42 

Scrophularia  Califomica,  Cham 370 

nodosa,  L. 210 

SCROPmiLARIACE.aB 209,870 

Scutellaria  autirrhinoidea,  Benth 223 

galericulata,  L 223 

roainoaa,  Torr 223 

SebaDa,Br 190 

Sedum  rhodanthum,  Gray 110 

Rhodiola,DC 119 

atcnopMitaluni,  Purah 119 

Wrightii,  Gray 119 

Senccio  Andinua,  Nntt 177 

aureus,  L.,  var..  Gray 866 

aureus,  L.,  var.  borealis,  T.  &.  G 177 

aureus,  L.,  var.  oroceus,  Gray 177 

aureus,  L.,  var.  Wemerisefoliua,  Gray 177 

Bigelovii,  Gray 178 

Bigclovii,  Gray,  var.  monocephalua 178 

canus,  Hook.,  var 177 

cemuus,  Gray 177 

Clarkianns,  Gray 360 

Dougla8ii,DC 177,366 

cremophilns,  Richard 178 

Fendleri,  Gray 178 

Fremontii,  T.  &G 178 

Fremoutii,  T.  &  G.,  var.  occidentalia.  Gray..  305 

longilobus,  Bcnth. ,  var.  floccoso-incaua 177 

lugent.  Hook 177 

lugens,  Richards.,  var.  exaU(Uu»jy.  C.  Eaton.  177 

lugens,  Richartls.,  var.  foliosus,  Gray 177 

Inpens,  Richards.,  var.  Hookeri,  D.  C.  Eaton.  177 

Soldanella.,  Gray 178 

spaitioidcs,  T.  &  G 178 

triangularis,  Hook 7,177,366 

Sequoia  gigantea,  Torr 34,30,853 

Setoria  candata,  R,  &  S 295 

Shopbcrtlia  Csmadensis,  Nutt    238 

Sibbaldia  procumbcns,  L 114 

Sida  filifomiis,  Moric,  var 75 

hcderacea,  Torr 75 

lopidota,  Gray 75 


398 


INDEX. 


Pftge. 

Sidalcca  Candida,  Gray 74 

inalvsefloTa,  Gray 74,356 

Sileuo  acauliSf  L 70 

GaJUca,  L 856 

Greggii,  Gray 70 

lacmlata,Cav 356 

Menzieaii,  Hook 70 

Scouleri,  Hook 70 

SiphoDoglossa  lougiflora,  Gray 219 

Sisymbrium  caiiescens,  Nutt 64,355 

iucisom,  Engelm 64,356 

virgatum,  Nutt , 64 

Sifi^tinchimn  Arizoniciun,  Hothr.  (PL  XXYI) 22, 266 

bellum,  Wataon 266 

Bermudiana^'L 266 

mncronatiun,  Micbx 266 

Slum  angtutifoliunt,  L 133 

clcuta'foHum,  Gmelin 133 

Smelovskia  calycina,  Meyer 64 

Smilacina  stellata,  Deaf 270 

SOLANACE^ ,.  207,370 

Solanum  Dflienii,  Dunal 207 

DouglaHx,  Dunal 207 

elteagnifoliom,  Cav 207 

Jamesii,  Torr 207 

nigrum,  L.,  var.  Billenii,  Gray 207 

nigrum,  L.,  var.  Donglaaii,  Gray 207, 370 

nodi/forum,  Jacq 207 

roatratum,  Dunal 207 

triflorum,  Nutt 267 

Xantl,  Gray 370 

SoMdago  Califomica,  Nutt 145,364 

Califoi-nica,  Nutt.,  var.  Nevadenais,  Gray  . .  364 

CanadenaitsL 147 

elongata,  Nutt 364 

Guiradonla,  Gray 146,364 

ineana,  T.  &G 146 

MarehaUi,  Rothr 146 

Hissonriensis,  Nutt 147 

moUis,  Bartl 146 

nemoralis,  Ait 146 

occidentalis,  Nutt 364 

pumila,  T.  &G 146 

sparsiflonH  Gray 146 

Yirga-aurea,  L 8 

Yirga-ani'ea,  L.,  var.  humilis,  Gray 145 

Solorina  &ii!p<M-a 851 

saccata,  (L. )  Ach.,  var.  spomgioea,  Nyl 351 

Sonchus  aaper,  Till 182 

Sophora 85 

aericea,Nutt 88 

speciosa,  Bcnth 43 

Sorghum  nutans,  Gray 296 

Sparganium  eurycarpum,  Engelm 269 

simplex,  Huds 269 

Spartina  gracilis,  Trin 286 

Specularia  porfoliata^  A.  DC 183 

Spergularia  media^  Presl 356 

Sphacelc  calycina,  Bcnth 372 

SphiBralcca  acerifolia,  Nutt 75 

angustifolia,  Spach 76 

Emorj'i,  Torr 74,76 

Fendleri,  Gray 76 

Sphagnum  acutifolium,  Ehrh 341 

cuspidatum,  var.  recurvatum,  Beauv  ....  341 

Splnea  aricefolia,  Smith,  var.  discolor,  T.  &  G Ill 


Spinea  ccespitosa,  Nutt Ill 

discolor,  Pursh,  var.  dumoea,  Watson 1 11 

millefolium,  Torr .- 110 

opulifoliay.pauci/lora,T.  &G 110 

Spiranthcs  deeipiens^  Hook 265 

Homanzoviana,  Cham 17,265 

Spirostachys  occidcntalis,  Watson 238 

Sporobolus  nodonu,  Nutt 377 

Stachys  ajugoides,  Benth 372 

albens,  Gray 224,372 

bullata,  Benth 372 

coccinea,  Jacq 223 

paInstria,L 224 

Rothrockii,  Gray 224 

Sfceironema  ciliatum,  Gray 185 

lanccolatum,  Gray 185 

Stellaria  crassifolia,  Ehrhart 71 

Jamesii,  Torr 71 

longipes,  G oldie 71,356 

Stephanomeria  exigna,  Nutt 367 

minor,  Nutt 182,367 

STERCULIACEiE 77,357 

St«reodon  complexus,  Mitten 349 

plicatilis,  Mitten 349 

Stevia  canescena,  Benth. 138 

sorrata,Cav 139 

Stipa  avenacea,  L 285 

comata,Trin 285 

Mongolica,  Turcz 286 

occidentalis,  Thurb 286 

pennata,L 286 

sparteA,Trin 285 

viridula,  Trin 285 

Streptanthtu  mierarUhut^  Gray 65 

Strobi(Pinu8) 268 

Strombocarpus  pubeeeent^  Gray 107 

Suaeda 26 

doprcsaa,  Watson 236 

diffusa,  Watson 235 

rnarifiTno,  Watson 235 

Swertia,  L 101 

pcrenms,L 197 

I'otata.L 196 

Symphoricarpus  oreophilus.  Gray 136 

rotundifolius,  Gray 136 

Synth^Tis  alpina,  Gray 214 

plantaginea,  Benth 214 

Tagetos  micrantha,  Cav 170 

Talinum  aurantiacum,  Engelm 72 

aurantiacum,  Engelm.,  var.  angustissimnm, 

Gray '. 73 

patens,  Willd.  I 73 

pygmceum,  Gray.. 73 

TAMARISCINEiE 74 

Tanacotnm  canum,  D.  C.  Eaton 366 

Tayloria  splachnoides.  Hook 844 

Telluna  tenella,  Walp.  Itop 117 

Tclox^s comuta,  Toir 236 

Tophrosia 85 

leiocarpa,  Gray 92 

leucantha,  H.B.K 92 

onobrj'cboides,  Nutt 92 

tenclla,Gray 93 

Tepopoto    50 

Tessaria  borealis,  T.  &  G 25,157,365 

Tetraclea  Coulteri,  Gray 225 
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Tetradyroia  canescens,  DC 366 

canesceus,  DC,  var.  ineimls,  Gray .......  179 

squamatff,  vor.  Breweri,  Gray 367 

TotTamerium  hispiduxn,  Kees 220 

Toucrium  canadeuse,  L 225 

Thalictnun  alpiiium,L 55 

Fcndleri,  Engelm 55,354 

Thaspiufnf  montonvm, Gray 134 

trifoliatum,  Gray 134 

Thelesperma  gracilia,  Gray 165 

longipes,  Gray 164 

Thelypodiom  integrif oliam,  Endl 65 

linoanfoliiixn,  Gray 65 

longifolium,  Watson 65 

sagittatam,  Endl 65 

Wrightii,  Gray 65 

Thermopsis 84 

fabacea,  DC,  var.  mantana,  Gray 87 

montana,  Gray 87 

Thla  spi  alpestre,  L.  t 66 

Thuidiun  Blandowii,  Web.  &Moh 347 

Thui-beria  theepcsioidcs,  Gray 76 

TilliBa  anguBtifolia,  Nutt 119 

Tinunia  niegapolitana,  Uedw 347 

Tilhymalus 248 

Townsendia  IU)throckii,  Gray  (PL  VII) 147 

Bcapigera,  D.  C.  Eaton 149 

aericea,  Hook 148 

atrigoaa,  Katt 148 

Tradescantia  Virginica,  L 274 

Tribolaa  grandiflorus,  Benth.&Hook 79 

maximus,  L 79 

Trichoatema  Arizonicum,  Gray 225 

Tricaspis  pnlcbella,  Torr 288 

Triglochin  maritimum,  L 268 

XMlastre,  L 268 

Trisetum  alpeatre,  Beauv.  (PI.  XX VII) 294 

snbspioatum,  Beauv 293,378 

Wolfli,  Vaaey  (PL  XXVH) 294 

Trifolinm 85 

dasyphyllnm,  T.  &  G 7,90 

involucratum,  Willd 91 

inYolacratum,  Wjlld.,  var.  betcrodon,  Wat- 

8on 91,359 

longipes,  Nntt 90 

megacepbalum,  Kntt 90,359 

monantbnm.  Gray 91,359 

nanum,  Torr 8,90 

Parryi,  Gray 8,90 

tridentatom,   LindL,    var.    melananthum, 

Watson 359 

tridentatam^     LindL,    var.   obtusiflorom, 

Watson 359 

Ti-iticum  caninmn,  L 293 

repens,  L 293 

violaceum,  Homem 293 

Trollins  laxns,  Salisb. ,  var.  albiflorus,  Gray 8, 58 

Tropidocarpnm  gracilo,  Hook 66 

Troximon  aarantiacmn,  Hook.,  var.  Parryi,  Gray 181 

Turritis  glabra,!, 01 

TYPHACEiE 269 

TJlmnsfolva 357 

UMBELLIFER^ 132,302 

Umbilicaria  vellea,  (L.)  Xyl 351 

Urtica  Breweri,  Watson  (PL  XXV) 239 

dioica,L 239 


Page. 

Urtica  dioica^  L. ,  var.  oeeidentalis,  Watson 239 

gracilis.  Ait 238 

gracilis,  Ait.,  var.  occidontalis,  Watson 239 

holosericea,  Kutt 374 

TTRTICEiE  374 

Usne^  barbata,  (L. )  Fr.,  var.  dasyx>oga 350 

cavernosa,  Tuckerm 350 

Vacciniiun  caespitosnm 183 

VALBEIANACE^ 138 

Valeriana eUiata,  T.&G 138 

dioica,  L. ,  var.  sylvatica,  Watson 138 

ednlia,  Nutt 138 

Vaseya  comata,  Thurb 285 

Venegasia  carpcsioidos,  DC 365 

Veratmm  album,  L 18,270 

Califomionm,  Dnr 270 

Verbascnm  Tliapsns,  L 209 

VERBENACE^ 220,371 

Verbena  Aublctia,  L 221 

bracteosa,  Mx 221,371 

bastaita,  L 221 

Vcrbesina  encelioides,  Bentb.  &  Hook 1G3 

podocepbala,  Gray 164 

Veronica  idpina,  L 215 

Americana,  Scbweinitz 215 

peregrina,  Linn 216 

peregrina,  L.,  var.  diffusa 215 

serpjllifolia,L..l 215 

Vesicaria  Ludoviciana,  DC 62 

montana,  Gray 62 

Vicia '. 80 

Americana,  MnbL,  var.  linearis,  Watson 162 

Viguiera  laxa,  DC,  var.  brevipes.  Gray 161 

reticulata,  Watson  (PL  IV) 161 

Vilfa  airoides,  Trin 282 

asperifolia,  N.  &  M : 282 

cuspidata,  Torr 281 

cryptandra,  Ton* 282 

depauperata,  Torr 377 

depaupcrata,  Torr.,  var.  filiformis,  Watson 377 

minima,  Vaaey  (PL  XXVH) 282 

ramulosa,  H.  B.  K 282 

ringens,  Trin.? 283 

tricholepis,  Torr 282 

ViUanova  cbry  santbcmoides.  Gray 168 

Viola  Canadensis,  L 68 

canina,  L 68 

cncnllata^  Ait 68 

Nuttallil,  Pursh 68 

VIOLACEiE 68 

Vitis  aestivalis,  Micb.,var.? 83 

Arizonica,  Eugelm 83 

Califomica^  Benth 857 

Wcbera  acuminata,  Brch.  &  Sch 345 

clongata,  var.  minus,  B.  &  S 345 

nutans,  ScUrcb 345 

nutans,  var.  y.  bicolor,  B.  &.S 345 

nutans,  var.  fi.  ca^spitosa,  B.  &  S 345 

nutans,  var.  c longiseta, B.  &S 345 

Wicsia  ciirhata 341 

crispula,  Hedw 341 

Withaniaf  Coronnpus,  Torr 208 

sordida,  Dunal 208 

Woodsia  Hvensis 338 

obtusa.... 338 

Oregani,D   T.Eaton 337 


400 


INDEX. 


Pago. 

Woodaia Bcopalina,  D.C.Eaton 337 

Woodwardia  Ohamiasoi^  BTackenridgo 328 

radicans.  Smith,  var.  Americana,  Hook.  828 

spinoloBa,  Martens 328 

Wycthia  amplexicaulia,  Nutt 161 

Arizonica,  Gray  (PL  IX) 161 

Xanthlum  strumarium,  L. 159 

Xanthoccphalum  gymnoBpermoidea,  Benth.  &  Hook.  140 

XEROTEDEiE 272 

Ximenesia  ericelioideSf  Cav 163 

Yeara 42 

Yerl>a  anti-rhenmatica 46 

doMansa 49 

Santa 47 

Yncca  angnstifolia,  Pnreh 270 
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Yucca baocata,  Torr 49,276 

"Whipplei,  Torr 376 

Zauschneria Califomica,  Preal 121,361 

Zieria  demlssa,  (Homsch.)  Sclip 346 

Zinnia  grandiflora,  Natt 150 

Zizypbns  lycioides.  Gray,  var.  canescens,  Gray 82 

Zomia 86 

diphylla,  Wataon 100 

retieiUata,  Smith 100 

Zygadenns  elegnns,  Pursh 271 

cbloranthus,  RichardB 271 

glaucus,  Nutt 18,271 

Niittallii,  Gray 271 

ZYGOPHYLLACE^ 79 


DESCRIPTION  OF  PLATES. 


FEONTISPIEOE. 
Cactus  Grovb  in  Abizona  (Cbreus  oiqanteus,  Engelm.). 

PLATE  L 

Canotia  holacamtha,  Torr. — ^Branch  natural  size.  Fig.  1.  Cross-section  of  flower.  Fig.  2. 
Open  flower.  Fig.  3.  Vertical  section  of  flower.  Fig.  4.  Inside  view  of  stamen.  Fig.  5.  Oatside  view 
of  stamen.  Fig.  6.  Flower  with  petals  gone^  bnt  filaments  persisting.  Fig.  7.  Vertical  section  through 
young  ovary.  Fig.  8.  Ovule.  Fig.  9.  Vertical  section  through  mature  ovary.  Fig.  10.  Cross-section 
through  ovaiy.    Fig.  11.  8eed.    Fig.  12.  Diagonal  section  through  seed.    Enlarged  4-5  diameters. 

PLATE  n, 

A.  Fabbtblla  fiufoua,  T.  &  G.— Branch  natural  size.  Fig.  1.  Flower.  Fig.  2.  Vertical  sec- 
tion through  flower.  Fig.  3.  Tube  of  stamens^  laid  open.  Figs.  1,  2^  and  3  enlarged  lOdiameteis.  Fig. 
4.  Mature  legume.    Fig.  5.  Longitudinal  section  through  Fig.  4,  and  both  enlarged  5  diameters. 

B.  Petalostbmon  temuifouus,  Gray. — Somewhat  reduced.  Fig.  6.  Bract.  Fig.  7.  Flower. 
Fig.  8.  Flower  seen  from  above,  with  the  four  petals  on  the  column  of  stamens  and  the  fifth  on  the 
calyx.    Fig.  9.  Section  through  the  pod.    All  enlarged  about  10  diameters. 

PLATE  m. 

A.  HOBKELIA  PUBPUBASCENSy  Watson.^Natural  size.  Fig.  1.  Flower-bud.  Fig.  2.  Expanded 
flower.    Fig.  3.  Calyx,  spread  open.    All  enlarged  about  4  diameters. 

B.  FoTEMTiLLA  Wheelebi,  Watsou. — Somewhat  reduced.  Fig.  4.  Flower,  seen  from  above. 
Fig.  5.  Flower,  seen  from  below.  Fig.  6.  Vertical  section  through  flower.  All  enlarged  about  5  diam- 
eters.   Fig.  7.  Single  pistil,  enlarged  about  10  diameters. 

PLATE  IV. 

pBTALOirrz  NmDUS,  Watson.— Fig.  1.  Branch  natural  size.  Fig.  2.  Flower.  Fig.  3.  Petal. 
Fig.  4.  Diagonal  section  through  calyx  and  ovary,  showing  the  single  suspended  ovule.    All  enlarged. 

Fig.  6.  Branch  of  Viouibba  bbticulata,  Watson.— Natural  size.  Fig.  7.  Disk-flower,  enlarged 
20  times.  Fig.  8.  Chaff  of  disk-flower,  enlarged  20  times.  Fig.  9.  Ray-flower,  enlarged  20  times.  Fig. 
10.  Section  through  naked  receptacle,  enlarged  10  times. 

PLATE  V. 

Bbickelualokgifolia,  Watson. — ^Branch  nearly  natural  size.  Fig.  1.  Headof  flowers,  enlarged 
8-10  times.  Fig.  2.  Single  flower,  enlarged  12  times.  Fig.  3.  Style  and  stigma,  enlarged  12  times. 
Fig.  4.  Receptacle  and  involucre,  enlarged  12  times.  Fig.  5.  Achenium  and  pappus,  enlarged  12  diam- 
ters.    Fig.  6.  Single  bristle  of  pappus,  enlarged  20  times. 
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PLATE  VI. 

Aplopappus  cervinus,  Watson. — Fig.  1.  Branch  natural  size.  Fig.  2.  Inner  scale  of  Inyolucre. 
Fig.  3.  Outer  scale  of  inTolucre.  Fig.  4.  Disk-flower.  Fig.  5.  Style  and  stigma.  Fig.  6.  Anther.  All 
enlarged  except  the  branch. 

PLATE  VIL 

A.  TowNSSNDiA  EoTHROCKn,  Gray. — ^Natural  size.  Fig.  1.  Inner  scale  of  inyolucre.  Fig.  2. 
Ray-flower.  Fig.  3.  Ray-flower,  style,  and  stigma.  Fig.  4.  Portion  of  pappus  of  ray-flower,  enlarged 
25  times.  Fig.  5.  Disk-flower.  Fig.  6.  Cross-section  of  achenium.  Fig.  7.  Style  and  stigma  of  disk- 
flower.    Fig.  8.  Bristle  from  ray-flower  pappus.    All  10  diameters,  except  when  otherwise  stated. 

B.  Aster  Coix)Rai>oensi8,  Gray. — ^Natural  size.  Fig.  9.  Ray-flower.  Fig.  10.  Ray-flower  style 
and  stigma.  Fig.  11.  Disk-flower.  Fig.  12.  Disk-flower  style  and  stigma.  Fig.  13.  Achenium  and 
pappus  of  disk-flower.    Enlarged  about  10  times. 

PLATE  Vin. 

AcnNOHERis  WRiGHTn,  Gray. — ^Branches  natural  size.  Fig.  1.  Ray-flower.  Fig.  2.  Disk-flower 
aud  subtending  chaff.  Fig.  3.  Disk-corolla,  with  style  protruding.  (Figs.  1,  2,  and  3  enlarged  about 
4  times.)    Fig.  4.  Style  and  stigma,  10  diameters.    Fig.  5.  Mature  achenium,  enlarged  15  times. 

PLATE  IX. 

Wyethia  AmzoKiCA,  Gray. — Branch  natural  size.  Fig.  1.  Section  through  receptacle,  showing 
ray-flower  and  disk-flower  in  position,  the  latter  subtended  by  its  chaff;  somewhat  enlarged.  Fig.  2. 
Chaff  of  disk-flower.  Fig.  3.  Disk-flower.  Fig.  4.  Style  and  stigma  of  disk-flower.  Fig.  5.  Mature 
achenium  of  disk-flower.  Fig.  6.  Style  and  stigma  of  ray-flower.  Fig.  7.  Mature  achenium  of  ray- 
flower.    All  10  diameters,  unless  otherwise  stated. 

PLATE  X. 

Hemizonia  Wheelebi,  Gray. — ^Natural  size.  Fig.  1.  Vertical  section  through  receptacle,  show- 
ing ray-  and  disk-flowers  in  position.  Fig.  2.  Ray-flower,  with  its  achenium  enclosed  by  scale  of  invo- 
lucre. Fig.  3.  Chaff  of  disk.  Fig.  4.  Disk-flower  with  abortive  ovary.  Fig.  5.  Top  view  of  receptacle, 
showing  also  scales  of  the  involucre.  Fig.  6.  Scale  of  involucre  enclosing  ray-achenium.  Fig.  7. 
Mature  ray-flower  achenium. 

PLATE  XI. 

Laphamia  meoalocephala,  Watson. — Fig.  1.  Branch  natural  size.    Fig.  2.  Single  flower.   Fig. 

3.  Style  and  stigma.    Fig.  4.  — .    Fig.  5.  Stamen.    All  enlarged  about  10  times. 

PLATE  Xn. 

Leucahptx  Newberryi,  Gray. — Natural  size.  Fig.  1.  Vertical  section  through  the  receptacle, 
showing  ray-  aud  disk-flowers ;  also  involucral  scale  and  embracing  chaff.  Fig.  2.  Single  scale  of  invo- 
lucre. Fig.  3.  Ray-flower.  Fig.  4.  Chaff  of  the  receptacle.  Fig.  5.  Disk-flower.  Fig.  6.  Style  and 
stigma  of  disk-flower.    All  except  the  branch  enlarged  about  7  times. 

PLATE  Xm. 

Artemisia  Rothrocku,  Gray.-— Natural  size.  Fig.  1.  Head  of  flowers.  Fig.  2.  Section  through 
the  same.    Both  enlarged  about  12  times.    Fig.  3.  A  single  flower.    Fig.  4.  Style  and  stigma. 

PLATE  XIV. 

Pyrrhopappus  Rothrockii,  Gray. — ^Natural  size.  Fig.  1.  Flower,  enlarged  5  times.  Fig.  2. 
Style  and  stigma,  enlarged  about  15  times.    Fig.  3.  Young  head  closed,  enlarged  about  3  times.    Fig. 

4.  Achenium  and  pappus,  enlarged  about  5  diameters.    Fig.  5.  Involucre  reflexed,  showing  markings  on 
the  convex  receptacle,  enlarged  about  4  times. 
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PLATE  XV. 

Gbjstadelfha  Wheeleri,  Gray. — Branch  nataral  size.  Fig.  1.  Involncre,  enlarged  abont  4 
times.  Fig.  2.  Single  flower,  abont  6  diameters.  Fig.  3.  Style  and  opened  anther-tnbe,  enlarged  10 
times.  Fig.  4.  Mature  achenium  and  pappns,  enlarged  abont  4  diameters.  Fig.  5.  A  branching  bristle 
of  the  pappns,  enlarged  about  10  cUameters. 

PLATE  XVL 

Palmerella.  DEsniSy  yar.  sebbata,  Gray.— Natural  size.  Fig.  1.  Single  flower.  Fig.  2.  Flower, 
split  open,  shovring  the  adnate  filaments  and  united  anthers,  two  of  which  are  bristle-tufted  at  the 
apex.  Fig.  3.  Vertical  section  through  flower.  Fig.  4.  Cross-section  through  ovary,  showing  ovules 
on  the  central  placenta. 

PLATE  XVn. 

Hedeoma  utssopifolia.  Gray. — ^Natural  size.  Fig.  1.  Flower.  Fig.  2.  Vertical  section  through 
flower.  Fig.  3.  Calyx.  Fig.  4.  Corolla,  opened  longitudinally,  showing  nutlets,  style,  two  perfect 
and  two  rudimentary  stamens.    All  enlarged  5  diameters. 

PLATE  XV  111. 

Nama  RoTHROGKn,  Gray. — ^Natural  size.  Fig.  1.  Single  flower.  Fig.  2.  Corolla,  laid  open,  show- 
ing stamens.  Fig.  3.  CsUyx,  enclosing  pistil.  Fig.  4.  Vertical  section  through  ovary.  Fig.  5.  Cross- 
section  through  ovary.    Fig.  6.  Seed.    All  enlarged. 

PLATE  XIX, 

A.  GiUA  DEBiLis,  Watson.— Natural  size.  Fig.  1.  Flower.  Fig.  2,  Corolla,  split  open.  En- 
larged about  5  diameters. 

B.  GiUA  DEMissA,  Gray.— Natural  size. 

PLATE  XX. 

Convolvulus  longipbs,  "Watson.— Fig.  1.  Natural  size.  Fig.  2.  Pistil.  Fig.  3.  Cross-section 
of  ovary.    Fig.  4.  Stamen.    Figs.  2,  3,  and  4  enlarged. 

PLATE  XXI. 

Halenia  RoTUROCKn,  Gray. — Natural  size.  Fig.  1.  Flower,  enlarged  about  5  diameters.  Fig. 
2.  Cross-section  of  capsule,  enlarged  about  5  diameters.  Fig.  3.  Vertical  section  through  flower, 
enlarged  about  10  diameters. 

PLATE  XXn. 

Fraxinus  coriacea,  Watson. — Fruiting  branch,  natural  size. 

PLATE  XXHL 

Abronia  VILL08A,  Watsou. — Fig.  1.  Branch,  natural  size.  Fig.  2.  Flower  laid  open,  enlarged 
about  5  diameters.    Fig.  3.  Cross-section  of  fruit. 

PLATE  XXIV, 

Atriplex  Wolfii,  Watson. — Natural  size.  Fig.  1.  Staminate  flower,  enlarged  12-15  diameters. 
Fig.  2.  Pistillate  flower,  enlarged  about  10  diameters.  Fig.  3.  Pistil,  enlarged  about  10  diameteYs. 
Fig.  4.  Vertical  section  through  Fig.  2.  Figs.  5.  Mature  fruit;  6.  Vertical  section  of  the  same;  7. 
Its  annular  embryo,  all  enlarged  about  10  times. 
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PLATE  XXV. 

Urtiga  Bbewebi,  Watson. — ^Natural  size.  Fig.  1.  Staminate  floorer.  Fig.  2.  Pistillate  flower. 
Fig.  3.  Acheninm,  enclosed  by  the  large  inner  sepals.  Fig.  4.  Calyx,  opened,  showing  mature  ache- 
mom.    All  enlarged  about  10  diameters. 

PLATE  XXVI. 

SiBYimrcHiUM  Arizonicum,  Bothr. — ^Natural  size.  Fig.  1.  Stamen,  seen  firom  outside.  Fig.  2. 
Stamen,  seen  from  inside.  Fig.  3.  Styles  and  stigmas.  Fig.  4.  Flower,  diyested  of  perianth.  Fig.  5. 
Capsule.    All  enlarged. 

PLATE  XXVn. 

Trisetum  WoLFn,  Yasey.^Fig.  1.  Plant,  natural  size.  Fig.  2.  Spikelet,  enlarged  5  times.  Fig. 
3.  Floret,  showing  the  palets  and  linear  seed. 

Trisetum  alpesibe,  Beauv. — ^Fig.  4.  Natural  size.  Fig.  5.  Spikelet,  magnified  6  diameters. 
Fig.  6.  Spikelet,  with  glumes  removed.  The  last  should  have  shown  a  little  pubescence  on  the  stem  of 
the  upper  floret. 

ViLFA  MINIMA,  Vasoy.— Fig.  7.  Natural  size.  Fig.  8.  Flower,  enlarged  16  times.  Fig.  9.  Section 
of  stem,  greatly  enlarged. 

PLATE  XXVin. 

PoA  Wheeleri,  Yasey.— Fig.  1.  Plant,  natural  size.  Fig.  2.  Spikelet,  magnified  5  times.  Fig. 
3.  Upper  floret,  with  rudiment,  enlarged  9  times. 

PLATE  XXTX 

Festuga  Thueberi,  Yasey.— Natural  size.  Fig.  1.  Spikelet,  enlarged  5  times.  Fig.  2.  Upper 
glume.    Fig.  3.  Lower  glume.    Fig.  4.  Upper  palet.    Fig.  5.  Lower  palet. 

PLATE  XXX. 

NoTHOLJENA  HooEERi. — Ordinary  size.  Fig.  1.  Scale  of  the  rootstock.  Fig.  2.  Scale  from  the 
base  of  the  stalk.  Fig.  3.  Segment  of  one  of  the  pinnie,  showing  the  sporangia  and  the  slightly  recurved 
margin.    The  details  are  enlarged  about  6  diameters. 
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